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Unab_ated Emissions: Estimafe for the PUREX 291-A-1 Stack

 PURPOSE

. 'DOE Facilities are required to comply with-EPA regulation (40 CFR 61, Subpart
H) and DOH reguiation (WAC 246-247). Continuous emission monitoring and
‘test procedures are required for any release point which has a potential o emit
radionuclides into the air in quantities which could cause a dose in excess of 0.1
mrem/yr to the maximally exposed public individual (i.e., major sources). Since

- the applicability of several regulatory requirements depends on the designation of
the emission unit, it is beneficial to accurately assess the emission unit. This
document is intended to provide a conservatlve yet accurate assessment of the
PUREX 291-A- 1 stack.

SUMMARY

Stack release potential is estimated based on the EPA 40 CFR 61.93(b)(4)(ii).
assumption that all pollution control equipment does not exist, but the emission
unit operations are otherwise normal. The concentrations of airborne
radionuclides were sampled upstream of the PUREX Plant HEPA filtration
system, during normal operations. Based on laboratory analysis of the samples
and subsequent dispersion modeling using the EPA approved model, the
potential, unabated offsite dose is conservatively estimated to be 0.031 mremlyr
Wthh supports de3|gnatlon of the 291—A—1 stack as a minor source,

QUALITY ASSURANCE"

The activities described in this document meet the quality assurance (QA)
requirements for radioactive air sampling and for calculating the highest
hypothetical dose to a member of the public from potential emissions from the
291-A-1 stack. Radioactive air emissions sampling and data handling was
conducted.in accordance with applicable federal and state QA requirements.
The quality of the sampling method was assured through ANSI N13.1-1999

- Committee member consultation, which confirmed the alternative sampling

method including the sample location, sample points, probe configuration and
operating parameters. The duct velocity traverses and sampling-analysis
activities were consistent with HNF-EP-0528-5, NESHAP Quality Assurance
Project Plan for Radioactive Air Emissions. This NESHAP documentwas
prepared in accordance with EPA Requirements for Quality Assurance Project
Plans for Environmental Data Operations (QA/R-5) and 40 Code of Federal
Regulations 61, Appendix B, Method 114, “Test Methods for Measuring
Radionuclide Emissions from Stationary Sources.” Sample chain of custody,
analytes of interest, minimum detection limits were all managed in accordance
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-with HNF-EP-0528-5, as were data validation and verification as well as
calibration of all measuring and test equipment. Dose calculations were made
using factors and formulas from Calculating Potential-to-Emit Releases and

. Doses for FEMPs and NOCs, HNF-3602-1. The WSCF Laboratory analyzed the

samples in accordance with EPA-prescribed procedures required by Method 114,

all in.accordance with the WSCF Laboratory Quality Assurance Plan, HNF-SD-

CP-QAPP-017. Data reduction and review were performed in accordance with
HNF-SD-CP-QAPP-017. Further details are included in this document.

BACKGROUND

- PUREX History

The 291-A-1 stack is the current discharge point for the PUREX Plant ventilation
system. Facility operations began in 1956, with Deep Bed Fiberglass Filter #1
- providing primary filiration. In 1964, Deep Bed Fiberglass Filter #2 was added in
paralie! to Filter #1 to increase the ventilation system capacity. Then in 1985, ten
parallel banks with two stages of HEPA filtration were added downstream of the
existing fiberglass filters to provide additional exhaust air cleaning. PUREX
production operations ceased in 1989, and the facility transitioned to standby and .
ultimately shut down. In the following years, the building underwent terminal
cleanout, which was completed in 1997. All process solutions were removed,
and the process vessels were flushed and emptied. The exhaust flow rate was

- reduced by two thirds in 1997 as exhaust fan operation was reduced from 3 fans
to 1. The Deep Bed Fiberglass Filter #1 outlet was isolated from the ventilation
system. Filter #2 and two stages of HEPA filtration remain in operation. The
PUREX building was then placed in a minimal surveillance and maintenance

- mode. Activities include stack sampling, calibrations of stack sampling and

ventilation system instruments, stack flow testing, HEPA aerosol testing, filter
replacements as needed, corrective maintenance to stack sampling and
ventilation system equipment, adjustments to ventilation system equipment, and
radiological surveys and assessments.

~ Filtration System Design Details

Deep Bed Fiberglass Filter #1 was designed with downward flow design, which
led to filter pluggage and air flow restriction problems in 1864, so Deep Bed
Fiberglass Filter #2 was designed and installed in parallel with Filter #1 to
improve air flow capacity. Filter #2 was designed to allow 125,000 scfm air flow
and to be 99.9% efficient for particulate removal according to original design
specifications and the PUREX Process Control Manual, WHC-CM-5-24,
Improvements with the #2 filter system included an upward flow design, and a
filter drain tank. The #2 filter system was designed for moisture loading and
condensate coliection. The upward flow design assures that water collected on
the filter media drains and therefore transports contaminants towards the “dirty”
side and then accumulates in tank V11-10-1. This has a cleansing effect on the
filter. The filter media, Owens-Corning 115K Fiberglass, is resilient, non-matting,
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curly glass-wool material, which requires no resins or binders to maintain filtration
properties, and therefore is quite stable under chemical and radiation exposure.
It is packed to a 7’ depth between a series of stainless steel screens, designed
for durability. Filter #2 currently serves as a prefilter and mist-eliminator,
upstream of the final two stages of HEPA filiration. The HEPA filtration system is
composed of standard design HEPA filters, tested annually to ensure they
continue to meet 99.95% efficiency criteria. With the current reduced ventilation
(typically about 35,000 scfm), only 3 of the 10 parallel HEPA banks operate at
any given time. Further details are mciuded in later sections.

Reassessment '

‘Building cleanout and stabilization, isolation of Filter #1, and the substantial
reduction in ventilation air velocities have all contributed to reduced emissions
potential. The 291-A-1 stack has remained designated as a major stack, until
operations could demonstrate otherwise. Stack emissions have been extremely
low, and a definitive assessment was warranted. The remainder of this
document details the method used to assess the 291-A-1 stack.

SAMPLING METHOD

in general, the approach for determining the potential (unabated) emissions was
to coliect a representative air sample upstream of the HEPA filtratior. The air
concentrations measured represent the concentrations that would potentially be
emitted from the facility during an entire year without the HEPA filtration system.
Sampling was performed over a period of 12 days during normal facility
operations and ventlta’non system operating conditions.

Sample point selection criteria of 40 CFR 60, Appendix A, Method 1, Section 2.1
were reviewed, but no accessible sampling location was available meeting this
criteria, so it was determined necessary to utilize an alternate sampling location.
This chosen sampling location provided good access to the duct, directly
upstream of the first-stage of an operating HEPA filter bank. The duct was:
accessed through four existing 4" ports, as shown in Figure 2 (the figure shows
the sample probe attached to the top 4" port, Port 1; ventilation air flow is from
left to right). Velocity and angle measurements were performed in accordance
with EPA Method 1, section 2.4, to verify whether cyclonic flow existed. A hot-
wire anemometer was used rather than a pitot for the low-velocity measurements
for optimal sensitivity and accuracy. The measured velocity profiles are shown in |
Figure 1. The streamline angles were measured using a Type-S pitot, and
results are summarized in Table 1. The streamline angles ranged from 30°- 90°
relative to the duct axis. The velocity test procedure and raw data are provided
in Attachment 2. :
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Figure 1

Velocity Profile

 FPM

Inches
—e—Port 1 —B—Pori 2 ——Port 3 —<—Port 4
_ Table 1 |
Streamline Angle Relative to Duct Axis
Port Point 1 Point 2 Point 3
1 60° 90° 50°
2 65° ap* a0°
3 60° a0° 90°
4 70° ap° 30°

In each case, the streamline angles exceeded the 20° criteria of EPA Methad 1,
section 2.4., indicating cyclonic flow. Therefore it was necessary to apply
alternative methodology to perform accurate sampling under these flow
conditions. Consultation was solicited from ANSI N13.1-1999 Committee -
member, John Glissmeyer (PNNL), to help determine an appropriate alternate
method to provide credible and representative sampling. His calculations-
confirmed that representative sampling was feasible at this location, because the
ventilation air was relatively low velocity, and because there was no backward air
flow. However, it would be necessary to perform sampling traverses with
appropriate equipment and operating parameters. His calculations assumed
large (10 micron) particles, fo bé conservative. He concluded that even at the
worst conditions measured (i.e. the highest velocity and angle), a sample could
be obtained at this location with greater than 80% yield (i.e. aspiration efficiency;
greater than 80% would enter the probe nozzle). Particle deposition within the
probe nozzle might be substantial, but this factor could be eliminated by including
probe rinses in the sample analyses. Thus, aspiration efficiency was the key
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factor. A copy of the report documenting the calculations used to determine
aspiration efficiency is provided in Attachment 1, Modeling Probe Aspiration,
hereafter referenced as the Glissmeyer Report. The report provides graphs that
~were used to determine sample probe diameter and orientation for the given

ventilation air conditions, and graphs that were used to optimize sample flow
parameters. ,

~ Although lodine-129 is known to be the highest source of actual emissions dose
from the PUREX 291-A-1 stack, iodine sampling was not required because
‘unabated iodine emissions are already collected at the stack (iodine gas is not
abated by HEPA filtration). However, since iodine-129 stack emission
concentrations are known, iodine was sampled for comparison,; to perform the
function of a tracer gas and provide additional sample validation.

Sampling Location

The alternate sampling location is at the rectangular HEPA housing duct directly
upstream of the first stage of an operating HEPA filter bank (see Figure 2). The
76" x 116" rectangular housing contains 4 rows of 3. HEPA filters. - The duct was
accessed through four existing 4" ports, as shown in Figure 2. Figure 2 shows
the probe attached to the top 4" port, which is Port 1. This alternate location is
divided into 12 equal areas, the centroid of each area corresponding to the
center of each HEPA filter. The sampling points are the same as the velocity
measurement points.
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Figure 3
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Sampling Equipment

The sampling system included a sample probe, a primary particulate sample fiiter
holder, and a secondary combination sample filter and silver zeolite cartridge
holder, as shown in Figure 3. It also included a vacuum gage, rotameter, flow
- control valve and vacuum pump, as shown schematically in-Figure 2. The
vacuum gage and rotameter were calibrated prior to use. The sample probe
tubing was 1" OD x .035” wall thickness, i.e. 0.93" ID as evaluated and optimized
in the Glissmeyer Report. The probe was mounted through existing ports, as
“shown in Figure 3. The primary sample filter holder was mounted directly onto
the end of the sample probe. Versapor 3000 particulate sample filters were
‘used, as listed and characterized in ANSI N13.1-1999, Annex D, Table D.1. The
primary sample filter, the secondary sampile filter and-the probe itself were each
considered components of the sampling media because all would be analyzed
for radioisotopes. This was to ensure a quantitative sample, and to account for
any line losses. The silver zeohte cartridge was provided to collect |od1ne 129
gas. :

Samphng Operation

Sampling was peiformed for one day at each of 12 posmons correspondmg to
each of the 12 HEPA filter faces. The sample flow rate was set at 3.0 scfm to
ensure optimal sampling performance, in accordance with the Glissmeyer Repoit
evaluation. The sampling procedure, daily inspection reports and chain-of-
custody data are provided in Attachment 3.

The 12~day sampling upstream of the primary HEPA filter bank was completed
on March 8. The sample was held for a week to allow radon fo decay off, and
then shipped to the WSCF Lab on March 15. The probe was cut into four ~18"
segments for lab handhng purposes.

Laboratory Analysis -

The isotopic radionuclide analyses were chosen based on-known constituents
from stack sample data; corroboration of the GEA and Total Alpha/Beta with
isotopic results assured a comprehensive assay. The laboratory radionuclide
analyses requested were as follows: Gross Alpha/Beta on the primary and _
secondary sample filters and on each of 3 sequential probe rinses, then Gamma
~ Energy Analysis (GEA), Pu isotopic, Am-241, and Sr-90 on the composite

“sample filters, and GEA, Pu isotopic, Am-241, and Sr-90 on the composite probe
rinses. The three individual acid rinses of the probe and individual rinse analyses
assured thorough removal of sample deposits. The sample filter results and the
composite probe rinses together provided a quantitative particulate sample. The
sﬂver zeolite cartridge provided an iodine gas sample.
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SAMPLE ANALYSIS RESULTS

‘Results '
The particulate sample filter collectlon efﬁmency was assumed to be 99 7%,
based on the published ANS! N13.1-1999, Annex D value of 99.7 - 99.99% for
Versapor 3000 filters. Since two filters were used in series, the overall sample -
filter particulate collection efficiency was 99.999%, effectively 100%.- The
activities of detected radioriuclides as derived from this report are summarized in
the following tables; the complete lab report and data are provided in Attachment
4. The composite sample filters and silver zeolite cartridge results are listed in
Table 2. The probe rinse composite results are listed in Table 3. The composite
probe rinse results were added to the composite filter results to obtain a
combined total sample radioactivity result, as listed in Table 4. '

Table2
Composﬁe Sample Fllters and Silver Zeolite Cartridge Laboratory Results
Radionuclide Lab Resulis
Isotope - . {pCi)
“'Am 0.45
Py 0.11
239'24GPU 066
Total Beta ND
Total Alpha- ND
) 5160
Table 3
Composite Probe Rinse Results
Radionuclide Results for Total Probe Rinse
Isotope 725mL . Result (pCi/Sa)
7 | Aliquot (pCi/l) _ o
235.280py 2.00 290
Table 4

' Comb:ned Comp031te Sample Filters, Composite Probe Rinses
and Silver Zeolite Cartridge {lodine) Results

- Radionuclide - | Total Sample Radioactivity
Isotope ~ {pCi/Sa)
“TAm 045
“py 0.1
269,24UPU 3.56
i 5160
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The iodine-129 concentrations were sampled and found to be within the range of
normal stack emission sample concentrations, thereby providing additional
sample validation. This is illustrated in the following graph, Figure 4.

Figure 4

Comparison of Upstream Sample with Stack Samples.
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Conclusions

The low particulate radionuclide results confirm that there are minimal
concentrations of airborne radioactive particulate within the current low-velocity
vent:latlon system. .
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UNABATED POTENTIAL EMISSIONS ESTI_MATE '

Air concentrations were measured upstream of the HEPA filters through
representative sampling and analysis, then the potential unabated emissions
were calculated. Results of these calculations are listed in Table 5. Particulate
alr sample results were adjusted for 83% collection efficiency (i.e. probe nozzle
aspiration efficiency, per Glissmeyer Report, Attachment 1). lodine air sample
results were adjusted for 82% collection efficiency, in accordance with silver
zeolite cartridge. performance certifications. The potential emissions upstream of
the HEPA filters were calculated by multiplying the measured radionuclide
concentrations by the annual discharge volume. Then partlcutate radionuclide
results were back-calculated to determine potential unabated emissions
upstream of the Deep Bed Fiberglass Filter (i.e. prefilter). This back-calculation

~ assumes 99.97% prefilter efficiency, which is conservative considering the 99.9%
prefilter design rating and historical efficiency measurements. . Then actual '
annual particulate emissions were added in to ensure any possible contribution
from contaminated ducts downstream of the HEPAs was included. The potential
offsite dose to the Maximum Public Receptor (MPR) was then calculated. The
results are listed in Table 6. These were calculated by multiplying the potential
unabated emissions by unit dose factors, as derived from the CAP88-PC
program, as documented in HNF-3602-1, Calculating Potential-to-Emit Releases
and Doses for FEMPs and NOCs. : :

The,fQ!IoWing is a list of paramsters and assumptions used in the 'potential
unabated emissions calculations:

Sample flow rate: 3.0 scfm :

Sample duration: 12 days and 110 minutes (17, 390 min)

Stack operation: 365 days/yr

Stack flow: 35,000 scfm*

Stack height: 200 ft (61 m)

Deep Bed Fiberglass Filter (prefilter) decontamination factor: 3000
Particulate collection efficiency (i.e. aspiration efficiency). 83%
lodine silver zeolite cartridge collection efficiency @ 3 scfm: 82%

VVYYVVVYY

* Stack flow measured 32,_0-00 scfm April 2003, and 35,000 scfm April 2004.
. The higher stack flow rate was chosen for conservative emissions calculations.

10
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Potential Offsite Dose to the MPR from Stack 291-A-1

Radionuclide Total Unit Dose | Potential
Isotope Unabated | Factor Offsite
PTE (mrem/Ci) | Doseto

(Ciltyr) the MPR

5 - (mrem/yr)

““'Am 5.76 E-4 8.2 472 E-3
“Fpy 1.40 E-4 5.0 7.01 E-4
#39240py 4,54 E-3 54 2.45 E-2
= 2.22 E-3 0.48 1.07 E-3
5'Cs 1.2 E-5 0.16 1.92 E-6
08y 3.1 E-6 .076 236 E-7

' ' Total _ :

 Dose: 3.10 E-2

11

: Table
Potential Unabated Emissions Estimate for Stack 291-A-1 .
Radionuclide Total- Collection |- PTE PTE CY 2003 Total
Isotope - Sample | Efficiency- | Upstream | Upstream | Stack: | Unabated
Radioactivity | Corrected | of HEPA | - of Actual | PTE
(pCi/Sa) Total .Filters | Prefilter | Emissions, | (Cifyr)
' Sample (Cityr) §- (Cilyr) | . (Cilyr)
Activity - '
: (pCi/Sa) o ' |
““'Am 0.45 - 05422 | 191E-7 | 574E-4 | 20E6 | 5.76 E-4
“Bpy 0.11 | 0.1325 . | 467E-8 | 140E-4 | 3.8E-8 | 140E-4
29.280py 3.56 . 4.2892 1.51E-6 | 4.54 E-3 55E7 | 4.54FE-3
i 5160 6293 222E-3 | 222E-3 | (14E-3) | 222FE-3
e - i - - 12E5 | 1.2E5
*Sr - - - - 31E6 | 3.1E-6
Table 6
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ATTACHMENT 1
GLISSMEYER REPORT:
Letter; Modeling Probe Aspiration, Rev. 0; Equa’uons

John Glissmeyer
PNNL
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Pacific Northwest
‘National Laboratory

- Operated by Battelle for the
: ULS. Department of Energy
May 27, 2004 '

Dan Johnson

Fluor Hanford, Inc.

P.O. Box 1000

Richland, WA 99352-1000

Dear Mr. Johnson:

JIn co].lecung ailr samples from alr streams, the conventional approach is to extract the sample with a nozzle
aligned with the direction of the airflow. In the case of the HEPA filter housing inlets at the Purex Plant,
measurements made by Fluor indicated that the air velocity vectors may not be aligned with the direction of
the bulk airflow through the housiags. Furthermore, the mlhqhgnment varied with position in the inlet cross
séction, Consequently, calculations were performed to estimate the possible range of bias in air samples
taken from that location. The bias is in the form of the aspiration efficiency as a function of the free stream
velocity, the sanaple flowrate, nozzle diameter, and the yaw angle of the nozzle relative to the local velocity
vector.

The enclosed presentation presents the results of modeling aspiration efficiency for this application. The
calculations were made for a particle diameter of 10um and a density of 1 g/cc. The equations used for the
calculations are detailed in the attached note “Calwlating Sampling Aspération Efficiency for Puree HEPA Filter
Housings to Listimate Potential Impact of Off- Axir Sampling (John Glissmeyer, PNNL, March 23, 2004).” The
Microsoft Excel spreadsheetused for the calculations is available on request. The plots shown in the
presentation come directly from the spreadsheet.

In the prescatation, the observation was made that for a nozzlewith an inlet diameter 0f 0.93-in. and a
" flowrate of around 3 cfm, that the aspiration efficiency should be greater than §0% for yaw angles from 0 —
90° and for an air velocity range of 200 — 700-fpm. Some combinations of p’\mmctcrs could result in
aspiration efficiency slightly greater thm unity, w h:ch Is not a concern.

For the proposed sampling probe of 0.93” ID tubing and a flowrate of 3 cfm, the sample bns dueto
m.lsnhgnmcnt would be about 0.83.

Please fecl free to contact mic iE'you have further quéstions.

Sincerely,

% WWM&/\/

Johr Glissmeyer
Environmental Technolggy Dzredomte
Chief Engineer

jAG:.jnw : N : : )
‘ 902 Battelle Boulevard « PO. Box 999 * Rickland, WA 99352

Telephone (509) 375-4345 M Email ja glissmeyec@pnl.gov M Fax (509) 375-2019
oy i
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All calculatlons assumed
{f_"jffPartlcle dlameter of 10pm
;'""_;_,__Partlcle density 1 g/cc

' Sea level pressure

: ’;:Room temperature |
Th._!_n ‘wall, straight walled probe -

Barreue o

Ji‘r-:

ASSU m‘;pti_ons:

Pacific Northv. rest National Laboratory

Sy U S. Deparlmenl of [nergy 2 _

3iss = e Barans g A
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: EXplO re N ozzle an d Flowrate

iThe followmg slides explore asplratlon efﬂClency
%i?for:_a range of samphng nozzle snzes and flowrate

""-‘~3?:Qalculated for various yaw angleS and air velomty
;In' the dUCt

Pacific Northwest National Laboratory
S U S Deparlmenl of [nergy
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_.;, YA
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S
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R At 0 deg, 203 cm/s; f: flowrate, probe size
_ AspEff decreases with.sample flow and increases with probe size

9~1

0 "A9Y ‘1190Z-ANH

Asp Eff at 0 degrees
1.40 ==
5 cfm203cmis |
—-==3 cfm 203 em/s
. - = =+4.5 cfm 203 cmifs
|— - -0.75 cfm 203 cm/s
0 1 z B 4 5
Probe ID cm

Pacific Northwest National Laboratory
. U.S. Department of Energy 4
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Asp Eff

S At 0 deg, 400 cm/s; f: flowrate, probe size
Asp Eff decreases with sample flow and mcreases with. probe size

1.20
1.00
0.80
0.60
0.40
0.20

0.00 -

——6 ¢fm 400 cm/s
----3 ¢fm 400 cm/s

- 1.5 ¢fm 400 cm/s
— --0.75 ¢fm 400 cm/s

2 3

Probe ID cm

0 A9y ‘1190Z-ANH

Pacific Northwest Natiorfal Laboratory
U.S. Department of Energy 5
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~‘Asp. Eff. d

At 45 deg, 203 cm/s; f: flowrate,; probe size
ecreases with sample flow and increases with, probe size

Asp Eff

Asp Eff at 45 degrees

1.10
108 -
LK) -

0.5

——6 cfm 205’; crn/s

0.90

0.85 2 Ee——

----3 c¢fm 203 cm/s

----1.5 cfm 203 cm/s

0.80

— --0.75 ¢fm 203 cm/s

Q.75

0.70

0.65

0B -

1 2 3

Probe ID cm

Pacific Northwest National Laboratory
: U.S. Department of Energy &
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o At 45 deg, 400 cm/s; f: flowrate, ‘probe size
;-' Asp Eff decreases with sample flow and mcreases with probe size

.

6 cfm 400 cm/s

----3 cfm 400 cmV/s
--1.5 ¢fm 400 cm/s

— - -0.75 cfm 400 cm/s

0 1 2 2 4 5
Probe ID cm

Pacnf’c Northwest National Laboratory
ok LS. Department of Energy 7.
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- At 67.5 deg, 203 cm/s; f: flowrate, probe size
~ Asp. Eff. constant for flowrates above 1.5 cfm

Asp Eff at 67.5
degrees
2.00
1.90 7
1.80 .
i i 1.70 /
= g 1.60 - v
o &y . e 150 - | ; ——6 cfm 203 en/s
w 1.40 - ----3 ¢fm 203 cm/s
§- 1.30 ,,/ - --.1.5 c¢fm 203 cm/s
bt 2 — - -0.75 cfm 203 cm/s
1.00 - ~::‘_*__-_--—-:::-:__;_—:':{:_—__.,‘;:_:_._—_
0.90 - AR 5
0.80
0.70 - - ‘ ‘ .
0 1 2 3 4 5
Probe ID cm

Pacific Northwest National Laboratory
- . U.S. Department of Energy

0 'A%y ‘1190Z-ANH



At 67.5 deg, 400 cm/s; f: flowrate, probe size
‘Asp. Eff. Constant for flowrates above 3 cfm

Asp Eff at 67.5 degrees

— 6 ¢cfm 400 cm/s
----3 ¢fm 400 cm/s

---.1.5 ¢fm 400 cm/s
— = =076 ofm 400 cm/s

- ———— =

Probe ID cm

Pacific Northwest National Laboratory
: U.S. Department of Energy 9 -
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spminie - o Al 90 deg, 203 cm/s; f: flowrate, probe size
~Asp. Eff. increases with sample flow and decreases with probe size.

'

™l

Asp Eff at 90 degrees
1.10
1.00 el T e S s
g, R - Z
0.90 e T — 5
o % 5 e (o)}
e LBU S e 6 cfm 203 cm/s >
T, Ty oy ErE=n i
C 0.70 ] . - 3 ¢fm 203 cm/s 8
2 L. - ---1.5 cfm 203 cm/s o
< 5
0.60 N — - -0.75 c¢fm 203 cm/s
\5
0.50 £
0.40 ' -~
0.30 . ‘ w .
0 1 2 3 4 5
Probe ID cm
3 F ko - - --.._.-._‘.._._-.____
o Pacific Northwest National Laboratory
Baﬂe“eﬁ”% ‘U.S. Department of Energy 10
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At 90 deg, 400 cm/s; f: flowrate, probe size

~_ | ----3 c¢fm 400 cm/s

—— 6 ¢fm 400 cm/s

0 A9y ‘1190T-ANH

= ----1.5 cfm 400 cm/s
— --0.75 cfm 400 cm/s

2 3

Probe ID cm

Pacific Northwest National Laboratory
- sanl).S Department of Energy 1




Optimiz-in g,..-for angle-

'j""zlAt O° and 45° efficiency improves as the nozzle
gets’ Iarger and the flowrate gets lower
" The opposite is true at 90°
At 67.5°, efficiency more constant as flowrate
; “increases
>Because the flow an%le IS expected to be between
~.45° and 90°, the best compromise for aspiration

f"fﬁlClency appears to be around a 2 cm ID probe
- with a flowrate of around 3 ¢fm

W|th that setup, the asplratlon efﬂCIency should be
"8‘;10,% at any angle v |

Pacarc Northwest National Laboratory

e -:.;;'---‘:-.:f.: U S Deparlmentof Energy 12
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B  Optimizing for 0.93-in nozzle

[ function of angle, sample flowrate, and duct air
veloc:Ity for the 0.93-in nozzle actually used in the
- iEair sampling

-":j*-'-ﬁ-*F?N_ozzle size chosen to be that of Commonly
aVa:llable tubmg Ei Y

Pacific Northwest National Laboratory

The followmg plots show aspiration eﬁlolency asa

ol e e e U S Deparlmenlof Energy 13' brga

R ok 5
 SPRIALE ok 2 WELLL B

0 'A%y ‘1190Z-ANH



91-1

< 08

0.7
0.6

0.93-in. Nozzle Asp Eff Vs. Angle

0 10 20 30 40 50 60 70 80 90

Angle

—6cfm 203 cm/s |

----3 ¢fm 203 cm/s

1.5 ¢fm 203 cm/s

0.75 ctim 203
cm/s

Pacn(“c Northwest National Laboratory
U‘S Departmenl of Energy 14
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0 10 20 30 40 50 60 70 30
Angle

b
9

0

— 6 c¢fm 400 cm/s

----3 cfm 400 cm/s

1.5 c¢fm 400 cm/s

-0.75 cfm 400
cm/s

Pacuﬁc Northwest National Laboratory
.U.S. Department of Energy 15
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‘Asp Eff for 0.93-in nozzle at 90°

1.00 e S S—————
0.90 - ,;*“”_””” BT 1 Duct Vel &
. ,f“ 200 fpm |2
- ” oo i ———- 400 fpm |}
Q. A /-' N
& 0.70 - e d 600 fpm
] #° — - -700 fpm

2 2.5 3 379

Sampler flowrate, cfm

0.5 18

Pacific Northwesl National Laboratory
_U.S. Department of Energy
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nozzle at 67.5°

'

Asp Eff for 0.93-in

138 £ Duct Vel
5l . % |—— 200 fpm |G
i PRl IO _ B ~-—-400 fpm |&
| R ---.600 fpm :
e PR e e oe — --700 fpm|}

0.80 +— . , h
1.5 2 2.5

Sampler flowrate, cfm

3 2.8

Pacific Northwest National Laboratory
'U.S. Department of Energy 17
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Asp Eff

Baﬂelle :

1.08

1.06

1.04 -

1.02

ﬁi*‘;.& S i S

2.5

Pac:f"c Northwest National Laboratory
-U.S. Department of Energy 8.

Duct Vel

200 fpm;
-~ 400 fpm |

- -600 fpm

—--700 fpm i
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Asp Eff for 0.93-in nozzle at 22.5°

Duct Vel %
- — B R
—— 200 fpm | & =
---- 400 fpr| E5 §
- - --600 fpm & o©
— --700 fpm |3

———
= —— o
- -

0.96 + l . . ‘ _ .
0.5 1 1.5 ] 2.5 3 3.5 4

Sampler flowrate, cfm

Pacific Northwest National Laboratory
_U.5. Department of Energy 19
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Duct Vel

200 fpm!
----400 fpm
--600 fpm

0 'A9¥ ‘1190Z-ANH

2

Pacific Northwest National Laboratory
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" ~ Conclusions for 0.93-in nozzle

_-,.},_>-The asplratlon efficiency is in a tlght range for
"~ _angles up to 67.5° and becomes more variable for

S fS’ample flow
: ”;‘FzThe aspiration efficiency should be between 0.8

—
. >
~J

oS

“and 1.05 for flowrates above 3 cfm

:f"‘ffl.P.The probe penetrahon should be around 83% W|th
=a tube size = 0.93" and ﬂowrate 3 cfm for yaW
.-an_fgles from D= 0% 5

LR
........

Batrelle

E“*" B *'{3*;\»33. m

Pacific Northwest National Laboratory

D ._' ..',-‘i...'.:.-'if._" RIS AR

- larger angles and would require more attention to
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Calculating Sampling Aspiration Efficiency for
PUREX HEPA Filter Housings to Estimate Potential
Impact of Off-Axis Sampling
John Glissmeyer
PNNL
March 23, 2004

The equations used have been shown to apply to the particular conditions where there is
the potential for sampling aerosol with a nozzle not aligned axially with the direction of

the air velocity. Hangal and Willeke (1990) performed experiments on anisoaxial
sampling, where the nozzle axis is misaligned with the direction of flow. Their data were
taken in horizontal free-stream flow, with the nozzle inclined upward or downward with
respect to the horizontal. They found certain correlations to fit their data.

Those correlations use the dimensionless Stokes number. The Stokes number is the ratio
of the stopping distance to a characteristic dimension, d. The parameter d corresponds to
the dimension of the object through which the particles pass, in this case the nozzle inlet
.diameter, The stopping distance is the distance in which a moving particle would come
to rest in still air. The Stokes number is:

_pAULC
Qud

Stk

where:
p, = particle density

d, = particle diameter

U, = particle velocity in the free stream
C. = Cunningham slip correction factor
It = gas viscosity '

d = nozzle diameter

They found that the correlation of Durham and Lundgren (1980) for aspiration efficiency
as a function of velocity ratio, sampling angle, and Stokes number fit their data for
sampling angles from 0° - 60°. That correlation is:

I {1I+ 12+0.617U /U )stk'}!
1-(1+2.6175%")"

Togp = 1+ [{U, /U )cos 0 — 1{ }[1 ~{1+ d.sssrk'exia(o.zss:k')}“_]

Eq.2
where: :
Stk’ = Stk exp(0.0228)

174
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U = air velocity in the inlet _
8= angle between nozzle axis and velocity direction
~and for 0.02 <S8tk =4 and 0.5 <U,/U <2.0

'They. also found that modifying the correlation of Laktionov (1973) fit their data for
angles between 45° and 90°, That correlation is:

Moy =1+ [(U,, (U )0059 - 1]13Srk(u’ v,y _} _ Eq 3

 for0.02 =Stk <4 and 0.5 <U/U <2.0

For the calculations to assess the impact of anisoaxial sampling in the PUREX HEPA
filter housings, Equation 1 was used for angles up to 60 degrees, and equation 3 was used -
for ancrles greater than 60 degrees.
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Resoluti'oanetest |

291-AE, PUREX Upstream Air Flow Test

CP-03-153/W
WCN #1
Page 1_o_f i6

1.0

2.0

3.0

3.1

3.2

3.3
3.4

3.5

4.0

4.1

42

4.3

PURPOSE AND SCOPE

This‘ procedure provides a safe, uniform method for obtaining PUREX duct pitot traverse
velocity data, Measurements are obtained on a horizontal section of one HEPA housing, -
downsiream of the deep bed prefilter, and immediately upstream of the operatrng HEPA.

filters located in bulldlng 291 AE and the stack 291-A-1,

- REFERENCES

None.

PERSONNEL REQU&REM.ENTS

Vent &'Bala'nce (VB)rPower Operator and Lead.
étatiénary Operating Engineer (SOE), as rédeired.
éadiation Control Technician (RCT), as required.
Effluent Engineer, or represeniative, as required.

Nuclear Chemical Operator (NCO), as required

PRECAUTIONS AND LIMITATIONS

If during performance of this procedure, any of the following conéitions{are found, stop work,

place equipment in a safe condition, and notify Person-In-Charge (PIC):

~ Any equipment malfunction which '60uld' prevent fulfillment of its functional

-requirements,

. Personnel error or procedural inadequacy which could prevent fulfilment-of

procedural requirements.

. Limiting conditions of applicable RWP are exceeded

Contact PIC or designee for additional instructions if changing plant conditions affect work or

delays are anticipated fo extend work past end of shift.

If any waste is generated durihg performance of this procedure consult Facility Waste
Coordinator for specific instructions to ensure compliance with PHMC and DOE

environmental standards, as applicable, for disposal.

Take special care to ensure contamlnatlon control when inserting and w:thdrawsng vent and

balance equipment.

e —— e b o CARA waiwese

2-1
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~ 291-AE, PUREX Upstream Air Flow Test Page 2 of 16

5.0 SPECIAL TOOLS, EQU!PMENT! AND MATERIALS

E All Measuring and Test Equspment (M&TE) used to perform this procedure must be within ItS
v current calibration cycle as shown on the calibration label.

5.1 Ventilation and Balance instrumentation and equipment including:

. Type-S pitot tube, with extension as neseded. .

- Starrett angle meter (or equivalent) for use in conjunction with Type-S pitot.
. Hot-wire anemometer, with extension as needed.

. Manometer or simitzar airflow equiprment, calibrated,

v Hygrometer or other temperature and humidity measuring equipment, calibrated.
L Air source,

. Time piece,

- Calculator.

. Tape Measure.

. Metial foil duct tape, as needed.

. Duct tape, rags, etc. to temporarily block opening while performing traverse
. Personal Protective Clothing (as required)

6.0 PREREQUISITES

6.1 Potential for radiological contamination exists. Request RCT to perform appropriate
survey(s) prior to beginning maintenance or remova[ of equipment or component from
ms{a!led location. u

6.2 The PUREX HVAC System is reguired to be operatingAin a standard configuration with no
zone flow reductions as established by Stationary Operating Engineer.

7.0 INSTRUCTIONS

7.1 Complete Preliminary Actions for Testing Air Flow

7.1.1. ENSURE Pre-reqﬁisite conditions of this procedure have been met.
7.1.2 -PREPARE equipment for fest.

7.1 .'3. RECORD equipfnent-calibration data (Data Sheet 1).

7.1.4 IF additional or replacement instrument(s} are used, :
THEN RECORD calibration data AND EXPLAIN in COMMENTS sectlon (Data
Sheet 1) -

S e S S > TH (M_\m M AL WE DO . e e e e s e e S 4

-~ o~
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7.2

7.3

7.4

Oblain Barometric Pressure

7.2.1 CONTACT Hanford Weather Forecaster by telephone (373-2716).

S 1.2.2 REQUEST absolute barometric pressure (Pp)-for closest weather station.

7.2.3 VERIFY location, station numbér, time and elevation.
7.2.4 RECORD data on Data Sheet 2.
iDENTI.F'Y op_eratihg exhaust fan(s) data on Data Sheet 2,

Perform Pre-Test Leak Check

7.4 IF MP20 manometer is used,

THEN ENSURE Density Program is set to 0.000.

7.4.2 BLOW clean, dry air into pitot tube impact hole until manometer reads at least
3.00" w.g. ‘

7.4.3 CLOSE off hole opening AND HOLD for minimum of 15 seconds.

Leak check PASSES if manometer reading remains stable (+ 0.2" w.g.) for at least 15 E
seconds; otherwise, leak check FAILS. ' _ ' 1

7.4.4 OBSERVE manometer reading AND RECORD results of impact side on Data
Sheet 2.

7.4.5 APPLY suction to pitot tube static pressure hole until manometer reads at least
' . 3.00" w.g., AND HOLD for minimum of 15 seconds.

7.4.6 | OBSERVE manometer reading AND RECORD resuits of static side on Dala Sheét

2.
7.4.7 RECORD PASS/FAIL results on Data Sheet 2.

7.4.8 {F leak check fails,
THEN:

7.4.81 REPAIR OR REPLACE equipment as required.

7.4.8.2 REPEAT Steps 7.4.2 through 7.4.8.
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7.5 {dentify Velocity Traverse Site

7.5.1

LOCATE 'velocity traverse site. See Figure 1.

7.6 Obtain Pitol Traverse Measurements

«  The velocity traverse site is at the HEPA housing immediately in front of the frst stage
. of HEPA filters. The 24" X 24" HEPA filters are 3 wide by 4 high, in a 76" x 116"

- 39" and 63", as measured horizontally from the inside of the housing.
. The housing is 12 gage, 0.105" thick.

E housing.  The test points are located at the centers of each of the 12 fiters, at 15", :l

S _T_h_eir?.‘i”ﬁ four 4” ports, 1 ?E’UCGC’ toat’access. ...
7.6.1 Pitot Tube and Temperature Probe

7.6.2

7.6.1.1 . MEASURE external port length, add housing thickness (0.105") and
RECORD as port length on Data Sheet 3.

7.6.1.2 ADD port length to insertion depths indicated on Data Sheet 3 to
determine probe insertion positions. '

7.6.1.3 MARK pitot tube and temperature probe and hotwire anemometer
insertion positions to allow accurate probe posmomng during testing.

MEASURE re{atlve humidity (RH) in stack air stream, AND RECORD on Data
Sheet 3.

Stack Air Velocity Pressure, Null Angle and Temperatgre

To measure the null angle, the Type S pitot tube must be positioned so the plane of |
the nozzle opening is parailel to the stream flow (i.e. sideways, in this case vertical).
The null angle is measured as the angle of rotation from this position to obtain a zero E
(or minimum) differential pressure. \

7.6.3.1 MEASURE null angle at each traverse point in order shown on Data
Sheet 3 (obtained by rotating Type S pitot until VP is approximately O,
or lowest reading, then measuring angle of pitot from vertical.

. 7.6.32 MEASURE duct air temperature (t;) at each traverse point in order

shown on Data Sheet 37

7.6.3.3 MEASURE velocity pressure (VP) with Type S pitot and velocity (FPM)
: with hotwire anemometer at each traverse point in order shown on
Data Sheet 3.

______________ » f— m WMLWEST o s e e A e e e A e e e T e

2-4
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7.6.4 REPEAT step 7.6.3 for remaining test pori(s).
76.5 COMPIT’ETE required information on Data Sheet 3.
7.7  Perform Post-test Leak Check
7.7.1 -~ IF MP20 manometer is used,
HEN ENSURE Density Program is set to 0.000.
7.7.2  BLOW clean, dry air into pitot tube impact hole until manometer reads at least
3.00" w.g. - .
7.7.3,  CLOSE off hole opening AND HOLD for minimum of 15 seconds.
A NOTE T
E Leak check PASSES if manometer reading remains stable (+ 0.2" w.g.) for at least 15 1
' seconds; otherwise, leak check FAILS, ' '
7.7.4 OBSERVE manometer reading and record results of impact side on Data Sheet 4.
7.7.5 APPLY suction to pitot tube static pressure hole until manometer reads at least
3.00"w.g., AND HOLD for minimum of 15 seconds.
7.7.6 OBSERVE manometer reading and record resuits of stalic side on Data Sheet 4.
7.7.7  RECORD PASS/FAIL results on Data Sheet 4.
1 7.7.8  [F either leak check fails,
THEN REPAIR OR REPLACE equipment as required AND:
7.7.8.1 - REPEAT Steps 7.4.1 through 7.4.8,
7.782  REPEAT Steps 7.6.1 through 7.7.8.
7.8 Measure Static Air Pressure With Type S Pitot Tube
7.8.1 DISCONNECT tubing from total pressure side of pitot tube where it Ieavgs static
pressure side connected to. manometer. :
7.8.2  LEAVE loose tubing outside of duct.
»"'""’ ——————————————————— * Tk &m@ e ALL WE D0 A e e e ey :

7.6.3.4  WIPE pitot tube as it is removed, AND REQUEST RCT to perform
removable contamination survey after withdrawing pitot tube from port.

7.8




HNF-20611, Rev. 0

Resolution/Retest - CP-03-153/W
J7 S | WCN #1
' 291-AE, PUREX Upstream Air Fiow Test. Page € of 16
T NOTE T TTTTTTTTTTTTTTTTTTeTe 1

7.9 Removing Test Equipment and Restoring Air Sv.stem to Operating Configuration
T NOTE T i
' Test Port covers may include caps, plugs, or new metal tape. i
“"Néw" metal foil tape is the ONLY tape authorized for covering test port openings. :
o] Use of alternate tape or re-application of used metal tape is not allowed. |~
7.9.1 ENSURE all test ports are covered, using caps, plugs, or new metal tape, as .
required.
7.9.2 SURVEY all equipment before removal from work érea, as required.
7.10 COMPLETE the following Duct Air Flow Test calculations, AND RECORD resulis on Data
Sheet 4: ' _
7.10.1  DETERMINE Total {, by adding {; entries on Data Sheét 3.
7.10.2 DETERMINE Average i, by dividing Total i, by.number of ts entries.
7.10.3  CALCULATE Velocity FPM for each traverse pﬁoint based on values listed on Data
: Sheet 4 (note the use of Type S pitot correction factor, C; = 0.84):
- FPM = 4005 (0.84) /VP
7.10.4 DETERMINE Total FPM by adding FPM entries on Data Sheet 3.
7.10.5 DETERMINE Average FPM by dividing Total FPM by number of FPM entries.
7106 GALCULATE Total CFM to determine stack air flow on Data Sheet 4:
TOTAL CFM = AVERAGE FPM x DUCT AREA SQ FT
»—""""""';-""‘_ ______ ."""""'"“_".'_" TH MMIN&LWIDG "‘—“"———————“""—‘———. “““““ .

Type S pitot tube must be positioned so the plane of the nozzle obenings are parallel
: to the stream flow (i.e. facing sideways or tangent to the flow) or as designated by the
' effluent engineer. :

7.8.4

INSERT pitot tube to near center of duct positioned so plane of nozzle opening is
parallel to stream flow to measure relative duct static pressure.

READ static pressure (Pg) relative to ambient pressure on manometer AND
RECORD resulis on Data Sheet 3. '

2-A
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8.0

8.1
8.2
9.0
9.1

9.2

10.0

101

102

10.3

10.4

10.5

10.6

10.7

10.8

RESTORATION

Ensure all equipment has been disconnected, ‘removed and equ:pment staged for restoratson
to original condition,

Verify port plugs replaced with metal tape, as needed.

TEST[NG AND ACCEPTANCE

Note any off—standard conditions or dlscrepanmes under COMMENTS on the attached Data
Sheets. : -

Alr flow test results acceptance is determined by the effluent engineer.

DISPOSITION

inform Maintenance and Operations Management mainienance is complete.

Facility PIC shall ensure all caps, piugs and instrumentation are restored to original
configuration, If metal tape was used, then PIC shall ensure new metal tape is used. PIC
print name, sign, and date Data Sheet 6.

Vent & Balance Reviewer ensure Data Sheets are complete, accurate, and legible.

Ven; & Balance Reviewer print name, sign, and date Data.Sheet 8.

Record Work Request Number(s) of any applicable work documents generated as a result of
this instruction on Data Sheet 6, '

Return Work Package to Work Contro! for proper distribution of Work Package and Post
Review activities.

Forward work package {o Effluent Engineer for completion of requlred calculations and data
analysis. See Data Shest 5.

When calculations are complete, Effluent Engineer signs ard dates Data Sheets 5 and 6.

e LA (T Mm«oluwuo A s e e
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11.0 BfBLIOGRAPHY
. HANFORD WERB, Intranet Resource Center, Policies and Procedures:

12.0

- HNF-PRO-081, "Hazardous Energy Control Program,”

- HNF-PRO-083, "Personal Protection,”
- HNF-PRO-088, "Electrical Work Safety,”

- HNF-PRO-072, “Piant Instrument and Equipment Status fabehng "

FIGURE 1 — TEST PORT LOCATION

'DATA SHEET 1 - CALIBRATION DATA FOR 291-A-1

DATA SHEET 2 - BACKGROUND DATA FOR 291-A-1
DATA SHEET 3 - FLOW MEASUREMENTS FOR 291-A-1
DATA SHEET 4 - DATA COMPLETION FOR 291-A-1

. HSRCM-1, Hanford Site Radiological Contro! Manual, Chapter2 Part 3, "Posting,”
and Chapler 3, Part 2, "Work Preparation.”
. HNF-RD-8703, “Air Quality - Radioactive Emissions."
. 40 CFR 60, Appendix A, "Test Methods,” Methods 1, 1A, 2 and 2C.
. 40 CFR 61, Subpart H.
. . WAC 246-247 and Radioactive Air emissions permit 'FFO‘I.
. HANFORD SITE AIR OPERATING PERMIT #00-05-006.
. DOE/EH-0173T, ENVIRONMENTAL REGULATORY GUIDE.
+ . 7-GN-166, "Stack Air Flow Test."
. ‘HNF-5173, "Project Hanfod Radiological Control Manual "
. HNF-RD-7769, "OSHA Compliance.”
. HNF-RD-8635, "Review of Technical Documents.”
ATTACHMENTS

DATA SHEET 5 - CALCULATIONS DATA FOR 291-A-1 (Sheet 1 0of 2)
DATA SHEET 5 - CALCULATIONS DATA FOR 291-A-1 (Sheet 2 of 2)

DATA SHEET 6 - DISPOSITION DATA FOR 291-A-1

T e e T e e e e B Thiewt A‘L_Rm IN ALL W 0O
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O

Mm 18 ALL wE 09

THNK

W e )



HNF-20611, Rev. 0

Resolution/Retest

210

CP-03-153/W
J7 : |  WCN#1
291-AE, PUREX Upstream Air Flow Test Page 10 of 16
| DATA SHEET 1 - CALIBRATION DATA FOR 291-A-1
STEP # INSTRUMENT CALIBRATION DATA
: | HYGROMETER OR OTHER
AIR FLOW INSTRUMENT TEMPERATURE AND HUMIDITY
MEASURING EQUIPMENT'
7.1.3 —
_ Flow Instrument Type P9 e~ Equipment Number ;9'/,\)0 5
d
HSL Code Number - 702~ Dg—- 03_ OIS HSL Code Number 756~ 18 /072
HSL Cal Due Date /A-2c-67 HSL Cal Due Date 4=5-0 4_
ADDITIONAL INSTRUMENT CAL!BRATION DATA
Flo l. strument T : :
ownsT P Ao
HSL Code Numberj??__ 2%-0)-I
HSL Cal Dug Date é -5 -3 v_}L
COMMENTS:
7.1.4
/Lﬁ"‘-‘ IRZAAS _3
Initials / Date
‘»""""";'—"'"'"_'__'-,""_"—.' _____ > T AE!.HHIEQ\QE) 1M ALL WE DO ) *"""'_"_"'_"_".'"':J:"."——_._'
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DATA SHEET 2 - BACKGROUND DATA FOR 291-A-1

STEP # BAROMETRIC PRESSURE READING

7.2.1 . Hanford Weather Forecaster (373-2716) |
. Logation - Slatlion Elevation Time of Barometric Pressure
Number ™ i) Reading ' {in. Hg)
b Cdo | 0930 [29.35¢
COMMENTS: '
7.2.4 ‘ ‘
STEP #
7.3 Operating_ exhaust fan(s): fF"'f//l:-)-
7.4 PRE-TEST LEAK GHECK -

[ Reading : 3.0 in. wg and stable (« 0.2 in. wg) for 15 sec.]
PASSIFAIL

rd

: lr .
(7.4.4) Impact Pressure 3’:2,3 gzlg, (7.4.6) Static Pressure 4108 b,

7.4.4 COMMENTS:
7.46 ‘
7.4.7
| 4{/’0 1 AY~0D
Initials [ Date
Pr A e e w  — — [ 4 THWK MWMLW:N V“"';"'-""’"_"“""""_—'":‘_‘& ————— «

2-11



Z1-7.

0 *ASY ‘T190Z-INH

" Tinje test completed:

D

) Cﬂ‘it\-ﬁ.lh._t

THmE

Sritl wied va

oA s

=
M ™ALL WE RO

LVf/f)uu ey w ¥
p Flow VF

Resolution/Retest CP-03-153/W
J 7 ' WCN #1
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DATA SHEET 3 - FLOW MEASUREMENTS
STEP # AIR FLOW MEASUREMENT‘S, 291-A-1
7.6.1 Port iength 3 / inches (external tength plus walt thickness) added to traverse points. .
7.8.2 Relative Humidity: 2.0 % %(RH)
7.8.4 ‘Static Pressure: - /,7&/ ”LU/9 P "w.g. (Py)
s 6a Traverse D"?r:’dgce Null AnglaTemperatgre and Velocity _
764 | PO | Guchwen Port 1'(top) Port 2
7.6.5 e (inches) Type S pitot Hotwire Type S pilot Hotwi
Ao }{ yp P ] ype S pilo otwire
ol Aewclocduplin Anemometer | &)y ciwis e Anemometer
Al Lt | VP | FPMe FPM v B I FPM
S| Ry | (wa) | (Umin) (ft/min) SC | ery | ('wa) | (fUmin) (f/min)
1 15 ’ 2,003 | 225 , ¢ oz
JO Lol |” grEsrl, RS LS| £0F | seoef 2531 2o0
) o U o - Py _
2 ¥ oW |be¥| © < /S Oyl bor~ | & =3 Roo
3 B %" |boHro80 9%/ 700 | 2% |67P] o X, 2,0
' | Total FPM: ’ Total FPM:
. A ] /
Go:_,_,\,# C'/oc}cu.-f @EO 134, - Cle, /(l':jgfjﬁ . Port4 (boltom)
15 o AT AT, . .
: | Se Lot o% W o i 20" | 6o 013 | 457 325
(2 ‘ s ] i A
Zz B° |60 et ;@%@? (20 _ 1O | o006} Fr0 | 275
0° 457 o (o | e~ o | pOF 03| 922 6o o
_ Total FPM: _4ve (19,9 ’f{,’,}’,o’a Total FPM: '
* FPM =. 4005 C, YVP = 4005 (0.84) VP = 3364.2 /VP Stah e "’/‘3 ‘

At 1= 03

Initials/Date
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' DATA SHEET 4 - DATA COMPLETION FOR 281-A-1

7.7 | : ' POST-TEST PRESSURE LEAK CHECK
: . ~ [Reading > 3.0in. wg and stable (- 0.2in. wg) far 15 sec, ] ' |
| o ; o CBASSIFAIL
;;g (7.7.4) Impact Pressure 2! ;;_J.:/_(?.T.G) Static Prgssure 7:/0"w, S | _
[ COMMENTS:
AIR FLOW GALCULATIONS
' ' - (St 3}
701 | Totalts = tet +ts2 + ts3 + ... - Totalt ~32.0
7.10.2 | Averagets=Totalts + 12 ts (avg) & o
7.10.3 Velocity FPM = 4005(0.84) yYVP Data Sheet 3 , '{
- &
7.10.4 ' Total FPM 34 7{§>l3) <)
e Total FPM = FPM1 + FPMz + FPMa + .. , 3606 p fzsf"
- _w9® ,; '
7.10.5 Average FPM = Total FPM + 12 FPM (avg) A
. . ‘ 3 9/ £ [ {/
Flow Rate (cfm) cfm (total) 1775 {/j _ %{
7.10.6 =FPM(avg) x duct area -
=FPMavg) X 61.22 1 | /% 7 e L*z
/Q&c/ Ll1~0>
Initials / Date

»--—-"_"""'-"‘" ——————————— L4 Ttk {i:{n:én&alfﬁ’: 1M ALL Wi DO e o e e o e = <%
2-13 '
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2.0

3.0

Alr sampling will be performed upstream of the exhaust HEPA filters to provide
information that will be used to accurately verify PUREX stack unabated emissions
potential. This will involve the following activities, by section:

6.1 FABRICATION OF SAMPLE PROBE

6.2 ASSEMBLY OF SAMPLING INSTRUMENT CABINET .

6.3 SAMPLE FILTER PREPARATION AND INITIAL DOCU\IENTATIO\I

6.4 INSTALLATION AND LEAK TEST OF SAMPLING EQUIP\/[ENT

6.5 OPERATION OF SAMPLER

6.6 SAMPLING SYSTEM INSPECTION, FILTER REPLACEME_NT, AND PROBE
REPOSITIONING

6.7 . FINAL SAMPLE AND PROBE REMOVAL FOR LABORATORY ANALYSIS

6.8 RESTORATION

Sampling will be performed for one day each at 12 positions, corresponding to each of
the 12 HEPA filter faces; 3 positions along each of 4 traverses. Each sample position
must be sampled for approximately the same time. Sample filters must be replaced as
required to maintain adequate sample flow rate. The sample probe must not be left in the
duct when not sampling for extended periods. Section 6.6 of this procedure is to be used
repeatedly for the daily system inspections, filter replacements (as needed), and daily
probe repositioning. Additional Sampling System Inspection Report sheets and COCs
may be added as needed. Steps may be repeated as necessary to obtain the required
samples, as determined by the effluent engineer. Sample duration will be designated by
the effluent engineer. Sample flow rate may be re-designated by the effluent engineer.

SPECIAL TOOLS, EQUIPMENT, AND MATERIALS

Calibrated rotameter, 40-400 scfh.

Calibrated vacuum gage, 0-30” Hg

Sample filter holders, flow control valve, vacuurm pump, sample cabmet mlscellaneous pipe,
tubing, hose, fittings, as required.

Black ink pen

Sample envelopes

Plastic bag(s)

Versapore 3000 Fiiter Papers (TN or equivalent)

Silver Zeolite cariridge, Hi-Q AGX-2 or equivalent

REFERENQES

3.1

3.2

Attachment 1 ~ Sample Probe Positions

-Engineering Sketch (ES—CP”03-00152-1 Shl, Rev. 3)

3-1




HNF-20611, Rev. 0

RESOLUTION/RETEST =~ - CP-03-152 /W
PUREX UPSTREAM AIR SAMPLING PAGE 2 OF 13

4.0

.35

. Attachment 2 - Pressure Correction Chart

Attachment 3 ~.Sampling System Inspection Report

Attachment 4 —~ PUREX Upstream Air Sample Chain-of-Custody

PRECAUTIONS/LTMITATIONS

4.1

4.2

4.4

4.5

Observe the appropriate RWP and plant area entry requirements. ‘

If during performance of this procedure, any of the following conditions are fdund stop

work, place equipment in 2 safe condition, and notify Effluent Engineer and Rad:olomcal
Control Supervisor:

~» Any equipment malfunction that could prevent ﬁ.llfllment of its funct:omi

requirements.

« Personnel error or procedural inadequacy that could prevent fulﬁllment of procedural '
requlrements

In the event of an emergency, call 91 l then the Facility Point-of-Contact at 528-1350.

Sampler is required to be mspecied daily, probe reposutionecl daily, and flow adjusted
daily. Notify Effluent Enfr:neer of problems.

The contaminated duct is under negative pressure, so it draws in air when opened for
confinement of radionuclides. Utilize the same radiological control measures as routinely
performed during acrosofand air flow tests. An RWP will be required for this work. Re-
use or replace port caps as required by Radiological Control. Glove and equipment
surveys will be performed each time potentially contaminated equipment is removed,

opened, or handled.

PREREQUISITES

N

52

Ensure that the rotameter and vacuum gage have been calibrated prior to installation.
Ensure copies of cahbration certiﬁcatlon and dah sheets are included in the work
package.

Personnel Requirements

RCT support is required throughout to ensure radiological control, and nuclear operators’
as required. Pipe Fitter requtred for fabrication, assembly, installation, repeated probe
positioning, removal, and restoration. Sample filter preparation, filter replacements,
sampler operating adjustments, and inspections are performed by an RCT.

3-7
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6.0 - INSTRUCTIONS
e

6.1

6.2

6.3

: Section 6.6 of this procedure is to be used repeatedly for'the system inspections, filter !}
i replacements (as needed), and probe repositioning. Additional Sampling System '
: Inspection Report sheets and COCs may be added as needed. Fabrication, assembly and

¢ preparation steps (6.1 — 6.3) may be performed in parallel. Perform fabrication and

i assembly steps only as needed, re-using the system assembled for B-Plant sampling, as

i available. Steps may be repeated as necessary to obtain the required samples, as

i determined by the effluent engineer. Work steps may be performed in parallel, out of

! sequence, or repeated as appropriate to assist with efficient implementation of this

i multi-craft effort, when authorized by the PIC and Effluent Enﬂmeer/Dessgn Authorlty

FABRICATION OF SAMPLE PROBE

6.1.1 Fabricate air sample probe according to engineering sketch. Ensure a 5-
diameter radius bend, as measured from center oftubmo Sharpen exterior
~ nozzle'tip,

6.1.2 Fabricate/assemble probe mountirigs accordmg to ennmeermg sketch. Set collar
' to md1cate probe nozzle orientation.

ASSEMBLY OF SAMPLING INSTRUMENT CABINET

6.2.1 Assemble a vacuum gage, rotameter, flow control valve, vacuum pump,
pipe/tube/hose and fittings into sampling cabinet according to engineering
sketch fayout, InstaH suction and exhaust hoses, fittings, and sample filter
holders.

SAMPLE FILTER PREPARATI‘ON AND TNITIAL DOCUMENTATION

6.3.1 Prep‘lre air sample filter Versapore 3000 and silver zeolite cartridge using the
following Numbering system.

SANPLE NUMBER DESIGNATION -

Sample Point Identification: 291 A-1 Upstream
Sample Number: . 1A, 1B, 1C... (primary filter), 2 (secondary filter),
3 (sitver zeolite cartridge)

6.3.2 Record sample point identification, sample number and “on” date on the outside |
edve of the sample filter and on the side of the sdver zeolite cariridge.

-

33
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6.4

6.3.3  Ensure air sample envelopes are labeled with following information:
» Sample Point Identification (i.e. 291-A-1 Upstteartt)
»  Sample Number | |
= Sample.“on"’ date

6.3.4 Ensure current date is recorded on the Sampling System Inspection Report
‘ (Attachment 3). S

6.3.5 Ensure rotameter and vacuum gage identifications and cahbratmn exp[ration
dates are correctly recorded on Inspection Report, and ewpected ﬂow rate (3.0
scfm, or as dlrected by effluent engineer).

TNS’TALLATIO_N AND LEAK TEST OF SAMPLING EQUIPMENT

. 6.4.1 Place sampling instrument cabinet near the intended sampling location, as
identified in engineering sketch. Ensure the flow control valve is shut.

. 6.4.2 Remove cap from the 1/2” port, place in bag for storage and re-use, and install
exhaust hose onto duct, as identified in engineering sketch.

6.4.3 Insert labeled sample media into sample holders.

6.4.3.1 . Ensure sample filter support screen is in place, and check c0nd1t10n of o-
ring on combination sampie holder,

6.43.2 Phce new, labeled, air sample media in sample holders. Ensure silver
zeolite cartridge is positioned with airflow arrow pomtmo in the dzrectlon
of air flow. '

6.4.3.3 ' Close and ensure all components ofsqmple holders are hand-tight.

0.4.4 Att'lch sample probe to sampling system.

6.4.5 Leak test system:

6.4.5.1 Ensure all connections are tight, with exception of probe mount slide
‘connection.

6.4.5.2  Open flow control valve, start pump, block probe nozzle, and verlfy flow
rate drops to zero on rotameter.

6.4.5.3 Repeat these steps until system passes leak test.

6.4.5.4 Stop pump and shut flow control valve.

6.4.6 Remove cap from the top 4” port for sample probe installation, as identified in
engineering sketch, and place in bag for storage and re-use.

647 Clean any debris from port.

34 .
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..................................................................................................................

6.4.8 Install samp_le probe into duct:

6.4.8.1 Carefully ingert probe into port to the 1¥ sampling position (15” inside
duct, see Attachment 1), with nozzle facing upstream, away from the
HEPA face, verifying orientation with the shaft collar. Ensure nozzle tip
does not scrape any port or duct surfaces, to prevent sample
contamination. :

6.4.8.2 Tmhten the probe mount slide connection. Provide external probefhose
support as required,

6.5 OPERATION OF SAMPLER

6.5.1 Perform general sampler system check:’

6.5.1.1 Inspect-for proper configuration, no loose, or damaged components.

6.5.1.2 Check rotameter tube, and float for debns {(e.g., 011 dirt, or foretﬂn
matter).

6.5.1.3 Record results of system check on Inspection Report. Document
problems in “Comments” section.

- 6.5.2 Open flow control valve.
6.5.3 Start vacuum pump.

6.5.4 Using vacuum gage and Attachment 2 (Pressure Correction Chart), adjust
~ sample flow control valve to obtain the desired rotameter indication for the
required sample flow rate of 3.0 scfm, or as designated by the effiuent engineer.

6.5.5 Obtain initial readmgs forsampler operation at the 1% probe position: Record
start time, initial rotameter and vacuum gage readings and actual flow rate (as
determined from the Pressure Correction Chart, Attachment 2) ont Inspection
Report and sample envelopes :

6.6 SAMPLING SYSTEM INSPECTION, FILTER REPLACEMENT, AND PROBE
_REPOSITIONING

6.6.1 Obtain final readings at the current probe positien: Record date, time, final
readings from rotameter and vacuum gage, actual flow (as determined from the
Pressure Correction Chart, Attachment 2), and RCT 1mt1als/HID# on the
Inspection Report. : e

3-5
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6.6.2 Replace filter, as required. If flow has droppéd more than 0.1 scfm from the
previous days’ flow, contact the effluent engineer (Dan Johnson, 373-4209,
pager 85-3643) to determine whether the filter needs to be changed.

6.6.2.1

6.6.2.2

6.6.23

1 6.6.2.4

6.6.2.5

6.6.2.6

6.6.2.7

6.6.3

6.6.

Prepare replacement sample filter and envelope per step 6.3, and record
new primary sample # (1B, 1C, 1D...etc.) on Inspection Report.
Remove primary air sample filter from first sample holder, take a direct
survey measurement, place filter in a pitri dish, then in an air sample '
envelope. Record the sample # and survey reading in the comments -
section of the Inspection Report. -

Record “off” rotameter and vacuum readmos and actual fiow on sample
envelope. :

Record date/time “off” on sample envélope. |

Record signature and Payroll Number on envelope.

Insert labeled sample filter into sample holder.

Close and ensure all components of sample holder is hand-tight,

Reposition probe to the next position according to the sequence indicated in
Attachment 1.

6.6.3.1

Le]

)

2

For next positions 2, 3, 5, 6, 8,9, 11 and 12, loosen the probe flttmg, and
stide the probe in24” to the next position.

For next positions 4, 7 and 10, remove probe and re-install at the next
port, as follows:

6.6.3.2.1  Shut off vacuum pump and close flow control valve,
6.632.2 Remove cap from next port.

6.6.3.23  Carefully remove probe from port, ensuring nozzle tip does
not contact the inner duct or poit surfaces, to prevent
contamination of sample. Remove probe by pulling it -
through a damp cloth to remove any external contamination,
and enclose in plastic sleeve. (If the probe is to be stored for
a period before it is re-inserted, contact Eftluent Enomeer for
direction. Restore operatlon upon re-insertion.)

6.6.3.2.4  Insert probe into next port, 15" into the duct.

6.6.3.2.5  Cap previous port.

6.6.4 Perform general sampler system check:

6.6.4.1

Inspect for proper configuration, no loose, or damaged components.

— R
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6.6.4.2 Check rotameter tube, and float for debris (e.g., oil, dirt, or foreign

matter)

6.6.4.3 Record results of system check on Inspection Report. Document

6.6.5

problems in “Comments” section,

Perform flow rate adjustments as needed:

6.6.5.1 Re-start vacuum pump and open flow control valve, if shut off previdusly

for probe removal.

_ 6.6.5;?. | Compare actual flow to Expected Flow Rate.

6.6.53  Adjust flow control valve to achieve Expected Flow Rate.

6.6.54 Ifunable to achieve desired flow rate, then document problems in -

6.6.6

“Comments” section ofInspectlon Report, continue inspection and notify
eftluent engineer..

Obtain initial readings for the new probe position: Record the date, time, initial
rotameter and vacuium gage readings, and actual flow as determined from

- Pressure Correction Chart (Attachment 2) for the new sampling position on the
‘Laspection Report. :

6.7  FINAL SAMPLE AND PROBE REMOVAL FOR LABORATORY ANALY-SIS.

6.7.1

6.7.2

673

6.7.4

6.7.5

Obtain final readings for the last (12™) probe position. Record date, time, final

readings from rotameter and vacuum gage, actual flow (as determined from the
Pressure Correction Chart, Attachment 2), and RCT initials/HID# on the
Inspection Report.

Remove primary air sample filter from first sample holder, take a direct survey

- measurement, place filter in a pitri dish, then in an air sample envelope.. Record

the sample # and survey reading in the comments section of the Inspection
Report.

Remove secondary air sample filter from second sample holder, take a direct
survey measurement, and then place in air sample envelope. Record the survey
reading in the comments section of the Inspection Report. (Note: The
secondary filter provides assurance that the downstream sampling equipment
has not been contaminated by the samplmg) :

Remove silver zeolite cartrldne place in a plastic bag, and then place in air

. sample envelope.

Shut off vacuum pump and close flow control valve. -

1-7
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6.7.6

6.7.7

6.7.8

6.7.9

6.7.10

6.7.11

6.7.12

6.7.13

6.7.14

6.7.16

6.7.17

6.7.18

6.7.19

6.7.20

6.7.21

Carefully remove probe from port, ensuring nozzle tip does not contact the inner
duct or port surfaces, to prevent contamination of sample. Remove probeby
pulling it through a damp cloth to remove any external contamination, and -
enclose in plastic sleeve. Plug probe nozzle with tape to contain contamination.

Cap sample -port.

Disconnect between prrmary and secondary sample holders, 1eav1ng the probe
and primary sample holder mtact

Cut probe mto ~2’ sectlons or as d1rected by effluent engineer (for laboratory
handling). _

Disconnect sampling system exhaust from port. (Remove the fitting from .
sampling exhaust system, and store separately if contaminated, or per RadCon
direction, to ensure equipment is releasable for use elsewhere). Store all
components for fiiture re-use.

Cap exhaust port.

Record “off” rotameter and vacuum readings and actual flow on sample
envelopes. '

Record dateftime “off” on sample envelopes.

Record signature and Payroll Number on envelopes.

5 Fill out COC form as r‘ollo»vs:

Dates and Times on

Dates and Times off =

On Flow Rates (actual flow)
Off Flow Rates (actual flow)
Comments -

Sign and enter HID on the COC form at t_hé“‘Sam_ple Collected By” line.
Perform survey of sample containers for shipment.

Package probe and samples for shlppmcr to the laboratory. Consult S&M Waste
Specialist for packagmg and shipping instructions. -

Contact effluent engineer to determine the appropriate laboratory (WSCF or
222-S).

Transport samples to the laboratory.

Obtain copy of COC form, documentmw laboratory recerpt and place copy in B

the work package.

2R
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6.8 RESTORATION
6.8.1 Relocate sampling system, as required.
'6.8.2 Clean up any construction debris associated with the job and properly dispose in

the appropriate waste receptacle. Contact waste management personnel for
guidance as required. '

7.0 RETEST

7.1 ARe'peat steps as necessary to obtain the requ'ired samples, as determined by the Efftuent
~ Engineer. Additional Sampling System Inspection Report sheets and COCs may be
added, as needed. Record any comments in the craft log.
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ATTACHMENT 1
SAMPLE PROBE POSITIONS
Cross-section layout of the 3-wide by 4-high HEPA bank. The sampling points are positioned upstream of
the centers of HEPA filters. The sample points are numbered from the perspective of the filters, facing

upstream.

IS." . 391: ) 63”

1 2 3
4 5 6
7 8§ 9
SO | 1 | 12
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J-4

RESOLUTION/RETEST
PUREX UPSTREAM AIR SAMPLING

CP-03-152 "W
PAGE 11 OF 13

PRESSURE CORRECTION. CHART

'ATTACHMENT 2

FOR DWYER 40 TO 400 SCFH ROTAMETER

CALIBRATED AT STANDARD CONDITIONS * WITH ACTUAL FLOW IN UNITS OF SCFM

INDICATED VACUUM ON GAUGE (INCHES Hg)

FLOW - : _

READING 5 6 7 8 9 |10 11 12 13 14|15 16 17 18 19
(SCFH) : ' _

150 23]22]22]24[21]20]20]1.9]1.9]1.6]1.8]1.7]1.6]16]1.5
155 24123123]22[22121]|21120]{19]1.9]1.811.6]1.7116]1.6
160 24124 (23(23(22(22]21121120{10116]11.814.811.7|1.6
165 2525|2424 |23 |22]22]24]21]120]1.8]1011.811.7]1.7
170 26 |25(25|24|24(23]23|22]21 21 20101181817}
175 2712626 (25242412323 |22|21|21]20]19]1.8|18]
180 271272626125/ 24124|23|23|22]21]20120]1.9] 1.8
185 28128 27{26[26]25(25}2423[22]22[21]20][18][18
190 25(28 |28 |27 |26|26|25|25| 24232212221 (20]18
195 3.0 (29282827 127[26|25|24|24|23|22]|21 2120
200 3.0 (30290202827 |27126|25|24]24|23]22]21]20
205 _ 31031302928 |28|27]26]2612524[23]|22[22]21
310 321313113029 29]28]2.7]26)26 2524232221
215 330323113130 20|28 28|27 |26]|25|24|24][23][22
220 3333 |32]3131130(28]|28|28|27|26]|25|24][23]2.2
225 34 (34[33[3231131|30}128|28]|2.7|26]|26|25]|24]23
230 35|34 3433|3231 |30|3.0|29|2827|26|25]|24]23
235 36|35 |34 |34 33]52]|31]130|28|29]28|2726]25]|2.4
240 3.7 | 3.6 3534|3333 3.2]31130]26|28]27]26]25]|24
245 3.7 | 3736|3534 |33 |32|32|31|302.9|268[2726]|25
250 3.8 |37 |36 |36|35|3.4]53[32[31]3.0|29|28[2.7]286]|2.5
255 3.9[38|3.7|36|36135|34]33|32|31|3.0[29128[27]26
260 4039|3837 36135343433 |32[31|30i28127]26
265 40139139 [3837]36|35134|33]|32]31]30]29][28[27
270 41140139]35|38]3.7|36]35|34]3.3}32]31]3.0]28]27
275 4724140390138 37|36|25|3.4|33|32|31/3.0][29]28
280 4342414039138 [37]36|35|34|33|32[31129][28
285 43142 [42|41140130(38|3.7136|35]3432([31]30]29
290 441434244140 |36|38{37|36|35|34|33132]31128
295 451441434741 |4.0[39]38|37|36]35]|34{32]31][30
300 46)45]44 4342414039138 36135]|34]33/32]/30
305 46| 45|44 |44 |43141|40]30|38(3.7|36|35/33}13.2]31
310 4714645444342 |41[40|39 381363534 ]33]31
315 481471464544 43424113938 13.7]36]3.4]33][32
320 49|48 |47 46145 | 4414241403958 |36(135|34[32
325 4948|4746 4544143 (42]41[4.0(3857/36]|3.4[33
330 . 5040484746 |45]44]43]41140,3938/36]35]33

* Standard Conditions: Pressure= 29.92 " Hg; Temperature = 70 Degrees F.
Pressure Correction calgulation from DWYER: Q2 = Q1/60*SQRT((29.92-P2)/29.92)

NOTE: Contact the Effluent Engineer for pressure corrections outside the ranges indicated above.

3-11
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B o PUREX UPSTREAM AIR SAMPLING PAGE 12 OF 13

ATTACHMENT 3

SAMPLING SYSTEM INSPECTION REPORT

ci~¢

049 “1190Z-INH

Sample Point ID Rotameter 1D Rotameter Expiration | Vacuum Gage I | Vacuum Gage Expiration Lxpected Flow Rate
291-A-1 Upstream |294, .28-03.00% Q.z-0Y Pl-U1q9.22.1 o9 \Dq ' 30 Scerm
§'\!ﬂplilw : Initial nitial Initiaf " Final Finat Final . .
i Primary - Rotumeter | Vacuum | Actual | - ) . Rotameter | Vacuum | Actual et . et vn
! ‘?““"" Sample # Date Time Reading Reading Flow Date Time Reading Rewding Flow System Cheek |, RCT Initial’ ”D_ #

' {cihy [ "Hg {sctim) Aeth) (“Hey. | tselhmy _ :
: . ' ; Unss T
: LA alaglod | 1ors 200 5.0 3.0 z.\u.\otl o 200 5.0 %o @ Unsat (o) ocoyritk
2 : ’ : '
- A |alouled] o920 200 s.e .0 (21270t o150 ] 200 | S.o | t.o. Unsat dn° coyxuLs
2 1A 2V 2l | o35 20w _S.0 3.0 ?_\-r.t\o'{ - 0Y%%0 2o, ‘._';.c e @ Unsat (.__1) oulFYLY
PN ety | oven ] 7ea | s.o l3.e |zhElel | prro| zes s.o |30 [(GaU) Unsal 25 o ggang
2 | Pr 2N\ oM onr s 200 s.o | 3.0 |3)iler [s200] 200 _S.o 3.0 al) Unsat KA oorrsa-
6 A ANy %o © oo 9.0 {n.a [3lz)er |O¥Ae| 2eo S.0 5.0 at} Unsat (__’.:-? OO,
7 1A Nl [o¥SS| zoo S.o | t.o |3)slet [02UY| 2oo S.o 3.0 @b Unsat a=> ool LY
8 1A 1\3.\;;'{ a¥so | Zewo S.o [ 3.0 [2W)ay o%t o 200 . .0 2.0 \%i‘_l. UnsmC‘D oot LY
) — , VPR
9 ! f* 2ld) oy | 0911 zoe | S0 | 3.0 [alsley joass 200 .0 3.0 ‘é.f‘_t,,> Unsat ((~> . opyRiLY
10 14 R 2lslet | 0feo 2c0 S.o | 2.0 | alelexlonie ane S.o 1.0 |G Unsat o Loy
11 | e low [omasg 260 5.0 2.0 attlert| avap 2 o - 1.8 @ Unsat |ag._ cotasg
_12 LA - | Blew lod2s | zea C S.e. | 2o 3]3’\5‘{ 12.05| 200 s.0 | 1.0 @ab| Unsat P mawasqo
Comments: |, a  pepdimis _ _ . | /
1A - 3ltloy 140,000 My ¢ 58,0007 . BY (A2 / Z.11-0v ool o ZosaT By (2
2 - 3]3‘\:.\{ 3_500- e o JO,GDQ}}-—- 3y CC“;) I Mo Pl o L £ (n)

P ReADANGCS el 3AmMPLES LSS THem  RACKGZaw=d  am Rhsloy 2D
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- RESOLUTION/RETEST

PUREX UPSTREAM AIR SAMPLING

CP-03-152 /W
- PAGE 13 0F 13

ATTACHMENT 4

PUREX UPSTREAM AIR SAMPLE CHAIN-OF-CUSTODY

Company FH Analy5|s Request: Gross AlphaIBeta and GEA on each individually (pnmary, secondary, and probe
Company Contact: Dan Johnson 373 4209 rinses), then combine all for Sr-90, Pu isotopic, Am-241. Analyze silver zeolite cartndge for[-129.
int - On ot On off
s:r;ngéf Samp!!SPomt - - - Flow Rate | Flow Rate c [‘
‘ Date | Tima Date ~ Time (scfm) (scm) ommenis
tA | 291-A-1 Upstream ‘z..lz- 5o 1oy 5~ 3\ ?) oy 1205 5.0 3.0 | Primaryfiter  *
18 291-A-1 Upstréam "\4- . ' S Primary filler
1(_: 291-A-1 Upstream "‘ &k = I Primary filter
iD 291-A-1 Upstream "‘\Fr — T T—— Primary fiter
iE - 291-A-1 Upstream |+ _\A— — Primary fitter
IF | 291-Ad Upstream |l ~— Primary fier
2, .291—A.-.1 Upstream -)_\ 2% S\_u\\ 1015 3\ 'ﬁ\ oy 12.05 Z.0 2.o | Secondary fiter
- 3 291-A-1 Upstream '7_\7__5\ o 1oy 5 ’B\ g\ o | 205 2.0 7.0 Sitver Zeolite Catridge
Brobe : \ \ : . Decon probe and filter holder for re-use. include this as part of
291-A-1 Upstream 7—-\ w5 loV | Yo 13 > \ ¥ lod 1205 3.0 Z.0 the probe sample
Sample Collected B@g*"— [___oo4gNLY
Signalure HID#
Relinquished B@ ‘Q‘\ ] oodviky Date: 3 \ 'S \ oY Time; O3S
Signature Hic# :
‘Received By: ‘@‘;\J / H@prffdé/ . Dale: _ 5 l 1S (6 §£ Time: OK3= _
: ignalure . HiD# ) . - B
Relinquished By: / Date: Time:
Signalure HID# .
Received By: ! Date: Time:
| _ Signalure HID#
Relinquished By: : / ' Dale: Yime:
' ‘ - Signaiure HID#
LABORATGRY
FINAL SAMPLE DISPOSAL METHOD: By: Dite: Time: -

Signalure

0 A9y ‘11907-INH
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ENER
NORTHWEST

PaaninCWialan s Bak lone

Standards Laboratory
Plant Support Facility
MD 1625, PO Dox 968
Rlchland, WA $9352-0968 _
Phone 1508] 377-8503 FAX (505 377.8219

Certtfncate of Callbra’c:on

Model: RMC-104
Deseription: FLOWMETER Asset Number: 776-28-03-002

Report Nurnber: 1061305711 Serial Number: M&he 240031 8% 5

Releuse Number: ' Ref. Number: 03-0175%
Customer / MSIN: \riCCOLLU\! CR - WIPP-CP / R3-30 ‘Building: 2620W

fcauamnox N INFORMATION - i I
Test Conditions: _ ‘
Receive Date: 2-8en-03 Procedure / Rev: - 24-33 Rov. Gu1
Calibration Ditwe: 2-5¢p-C3 Temperature: 730 F
Calibration Dug: 2-Sep-04 Eumidity: 42 &

Test Results:

Technician

P. J. Rumbelew

Pass:

Ircomplete:
Limited:
As Found.
As Lefu

Smarcs:

Y
]
N

. PASS

PASS

[STANDARDS USED FOR CALIBRATION |

Asset Number

fodel

Manufacturer Description Calibration Date Dut Date

0063116 OMEGA UNKNOWS NOZZLE TEMP MONTTOR 5/1:3003 50172004

- 0062060 OMEGA UNKNGWN UUT TEMP MONITOR 2473007 15200

001 -80-02-001 MENSOR 8010 NDZZLE PRESSURE X-DUCER 551003 WSI2034

_ | ¢-150 PSI _ o

001 -80-02-002 SETRA 270 UUT PRESSURE X.DUCEPR 37573003 352004
001-28-06-002 COX INSTR €O 0.044 SONIC FLOW NQZZLE 22000 172452056
00} -28-06-001 COX INSTR. CO. 0.052 ' SONIC FLOW NOZZLE 12412001 HH24/2006
CO§-28-06-004 COX INSTR. CO. 0.032 SONIC FLOW NOZZLE 10:24°20G1 1612419006

002.32-97-633 OMEGA . CT435B HYGROTHERMOGRAPH SrER003 © 5i6720C

-l'—-j.

.g:ENotesiGeneral Conditions:

ORIGIN

This R

»lAL/I?

The standards and calibration program of th2 Ererzy Northwest Standards l.aboramry complizs with the r:qmrmcms of 10
CFR5J Appendix B and ANSUNCS1L Z-540-1,
Unless oiberwise noted: _
standards used in this calibration, described in the referenced calibration procedure with asscciated unceruindes or wleraness,
are traccable to the National Institutz of Standards and Techrology (NIST). The ttal uncertaindes or wierances ¢f the standards
~used are po greater than 25% of the wlerance of iz unit wsted. There are 1o special limitations of use imposed on s item =

{ mzy n be reproduced, cxcept bt full, withowt the permission of the .Er.c:gy Narthwest Sardards Laboratory.
e
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ENERGY = -

W NORTHWEST -

Faopie - VielonBahtiona :
Standards Laboratory

Calibration Results Report

Report of - Calibracion Traceable to che Natlemal [nsthneta of Kanderds. aod Technotogy (HIST)

23 A5

Cal Codal iR Manufacturar Mods! Sedia Na.- adoLs ¢ 1’ .
.m LA R 5
77E-28-03-002 DWYER RMC-104 ) SAal :
Procadure/Revisicn: Perfomad by' ' Cowliboa FIL; _ Result,
3-38 0 P.J. Rumcelow FOUND-LEFT | PASS
Tempsraturs Humidity: Cal Date Dus Date;
T3CF 42 % B/2/2003 8/2/2004
Remarks: '
l'ﬁdua: Used
tat Mig | Modal Daserlption Cal. Data DCu= Date
£3116 oMEGA UNKMNIAN NHOZZVE TEMS MCNITOR B5rirzies 5412'3134
B30 QMEGA UNKHGWN UdT TEM= MONITCR HA2002 5172504
1-80-02-001 WENSOR 5310 NQZZ.E PRESSURE X-DUZER WSI062 . 5004
0-150 P3|
1-20-02-0C% BETRA 270 UUT PRESSURE X-OUCER AS2005. 315:2004
+1.25-C6-002 COXINSTE. CO. 0.044 SOMIC FLOW NOZZLE JOIZ8L00 1C2472056
11.23-06-503 COXINSTR CO. [ eicy: SONIC FLOYY HOZ2LE 1072402007 | 102402005
14.28-06-004 COX INSTR, CO. 0088 EONIT FLOW NGZZLE 107242001 10/24/2605
12-32.07-003 OMZGA CT48ze HY_GROTHERMCJGRAPh 81812032 5152004
“sat Data’
51D TRUE seesee-- UNIT UNDER TEST ------- : ERAGF in HOTVI
LETH PATAMETER VALUE BEEANLNG TOCLEEANCE UUJT ERROR {% of Tcl) TUR VUSE
1 80.00_ SCFHz E3.190 79.21 a_8cryd -3,8823732 58
2 160.00_SCFHz 161,010 158.41 §_BCFH -2.595746 HCFH2 32
3 240.03_S5SCFHz 238.592 237.682 E_SCFH -~1.372819_ SCFH:D 17
4 320.00__5!2?}(2 315.684 J1E.33 8_SCFH 1.144507 _BIFHz 14
5 " 400.00_SCTHz | 3u3.012 . 356,04 g_S5CFEH -2.97E3A6_8BCFH: 37
TURs < 4:1 are reporced under TUZ in the Test Data .
......... o P . m ok am e E e —— -
verification Completed - _
End of Test Data
L ﬂ AR
s : 1 7 L :
Ravigwed By: Cate: » v 1Thsiaat By 2 ;S LA / | Date
- - 7 .- AP i Ve L
- S &b Vil d G/ sl becre 1 T2 8
. / [ . i - ] T . ~
TE50A Rumb el T08L08T 1 _ T _ ‘
Madel RMC-104  Cal Coda: 778-25-00-002 SN NiA L L ;_ . uf
Catbrated on: 9r22003 at 13351 _ \ Page " ol __| _

3-15
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7.4 RESOLUTION/RETEST | CP-03-1S/W
- ' B-PLANT UPSTREAM AIR SAMPLING ‘ PAGE 12 OF 12
CALIBRATION DATA SHEET _
- Sampl(r‘ {);.SJCM‘ Vacuum
o _ gage calibeatian record
INPUT RANGE | 0to30“Hg. ' Vious £
OUTPUT RANGE 01030 Hg. from previous use af
INPUT M&TE TOLERANCE 0.15“Hg, B~ Plant. &) 22304
STANDARD . _ 8IS 3l-o5=00Y
EXPIRATION DATE &M oY
TOLERANCE - - =
DATA:

INPUT VALUE QUTPUT VALUE LOW LIMIT UPPER LIMIT AS-FOUND AS-LEFT

4 - 4 2.5 5.5 4. ] R
12 2 | [0.5 135 124 =
20 20 8.5 21.5 20 20.0

3-16
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Fluor Hanford

WSCF Laboratory Analytical Services
P.O. Box 1000 .

Richland, WA 99352

Telephone 373-7495

Telefax 372-0456

FLUOR

Memorandum

To: D. L. Dyekman H8-13
D. L. Johason L1-05
2. G 5.5
From: S. L. Fit%‘aldrfvﬁnagg
WSCF Analytical Chemistry
cc: w/Attachments -
T. F. Dale 83-30
H. K. Meznarich 5330
P. D. Mix S3-30
1. E. Trechter 53-30

_ W1141-SLF-04-185
Date: . May 27,2004

w/o Attachments

D. J. Hart ‘ $3-30
M. A, Neely _ §3-30
H.S.Rich - §3-28
File/LB - :

Subject: . FINAL RESULTS FOR PUREX STAGK UPSTREAM SAMPLE PROBE 291-A-1 STACI\—
SAMPLE DELIVERY GROUP WSCF20040513

Reference: (1) Memo, DL Dyekman to SL Fitzgerald, dated March 15, 2004, Letter of Instructton for
Analysis of Internally Deposited Radionuclides in the 291-A-1 PUREX Stack Upstream Air .

- Sample Probe (F9300-04-01) .

(2) HNF-SD-CD-QAPP-017, Rev. 6, Waste Sampling & Characterization Facahty Quality

Assurafice Plan

This letter contains a revised narrative (Aitachment 1) for sample delivery group WSCF20040513 The
narrative was revised to correct sample volumes used for analysis.

SLF/grf

Ai‘.tach ments |

4-1
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W1141-SLF-04-185
ATTACHMENT 1

NARRATIVE

_ Consisting of 2 pages
Not including cover page

4-2
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Attachment 1
Narrative
- | Sample Delivery Group 1 WSCF20040513
' Sample Matrix = . WATER/FILTER
Sample Visual - IN/A
SAF Number n/a
Data Deliverable Summary Report
Introduction

Two (2) filter samples, 291-A-1 UPSTREAM #1A, 291-A-1 UPSTREAM #2, one (1) silver
zeolite filter sample 291-A-1 UPSTREAM #3 and twelve (12) GRAB Segment 1 Rinse 1-3,
Segment 2 Rinse 1-3,:Segment 3 Rinse 1-3, Segment 4 Rinse 1-3 samples were received from -
Effluent and Environmental Momtonno (EEM) at the WSCF Laboratory on March 15 and April
1, 2004. :

The two filters were analyzed for Gross AlphafBeté and then uéed to create a composite COMP
291-A-1UPSTREAM 1A & 2 which was analyzed for GEA. The 291-A-1 UPSTREAM #3 filter
was analyzed for GEA. '

Sample preparation - Each sample tube consists of four segments. Each segment was rinsed with
100 mL of acid: Each 100 mL rinse sample was split into 50 mL aliquots. A 50 mL aliquot for
each rinse was analyzed for Gross Alpha/Beta. .

The remaining 50 mL aliquot from each rinse was combmed into a composite sample and 125 mL
of water was added for a total composite sample size of 725 mL.

Results for the rinses and composite samples listed in Appendix 1 are raw results and do not
include their final volume, The final resulis may be calculated as follows:

+ Rinse samples final results = (repoﬁed resulf) x (0.1 L)
* Composite sample final result for the 2 samples = (reported rcsults) x (725L) (2).

The samples were analyzed for analytes md;cated on the attached copy of the chain of custedy
{COC) form.

The narratwe (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Leboratory QC information. Copies of the
chain of custody and Request for Sample Analysis forms are included as Attachment 3.
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Analytical Methodologv for Réquated. Analyses

»  All Radiochemistry analyses (AEA, GEA, Gross Alpha/Beta, Sr-89/90) were run by .
internal WDOE accredited WSCF procedures. Analytical work was performed with no
deviations to the approved method,

Comments

Radiochemistry — There are no hold times associated with these WDOE accredited methods. A
Blank and Laboratory Control Sample was run with each analytical batch for the rinse samples.
The composite rinse sample QC included a Blank, Duplicate and Laboratory Control Sample, .
See pages 2-12 through 2-18 for QC details. Analytical Note: The analytical result for Sr-89/90
is a total for both isotopes. The AEA Duplicates were flagged for poor RPD, all other batch QC -
was acceptable. The duplicate RPD difference was accept-as-is per radiochemistry chemist. All
other QC data was within acceptable limits

This Summary Report is in comphancc with the SOW, both techmcally and for completeness.
' ined jn this hard copy report has been authorized by the WSCF
lient Services, as verified by the following signature.

ferlene S. Rich
“ WSCF Productlo Cantrol

Abbreviations

Hg —~ mercury ‘ Am - americium
1C — ion chromatography Cm - curium
" ICP - inductively coupled plasma Pu — plutonium
ICP/AES - ICP/atomic emission spectroscapy : Np - neptunium :
[CP/MS - ICP/mass spectrometry : GEA - gamma energy analysis
Total U — tota] uranium ) H3 ~ Tritium
AT/TB — total alpha/total beta . . Sr—Strontium 89, 90
AEA — Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel
WTPH-G — Total Hydrocarbons-Gasoline TSS — Total Suspended Solids
2
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W1141-SLF-04-167
ATTACHMENT 2
ANALYTICAL RESULTS

Consisting of 18 pages
Not including cover page
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__  WSCF
» ANALYTICAL RESULTS REPORT

for

Effluent and Envnronmentai Monitoring {EEM)
Post Office Box 1970 T6-36
Richland, WA 99352

~Atteantion:  Larry Diediker/Dan Johnson

Analytical; Aﬁ:.\ mg
Client Services: __; /'//(DL-,\T

All results are reported on on “as recefved” bosis unless otherwise noted in the conithent section,

Confidentiality Notice: The information contained in this repert is privilaged and cenfidential information intended only [or the use of the addressee. if the reader of this report is not the intended
tecipient, of the employee or agent responsible to defiver it to the intonded recipient. you are hereby netilied that any dissentination, distribution or copying of this communication is strictly

prohitited. If you have teceived this communication in emor, please potily us lmmadiately by telephone at {509} 373.7020.

Report#: 20040513
Report Date: 30-apr-2004 : .
Report W004/ver. 5.2

Effluent and Environmental Monitoring (EEM) .o _ _ Page 1

4-6
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: WSCF ~
ANALYTICAL RESULTS REPORT «
Attention: Larry Diediker/Dan Johnson Group #: 20040513
Project: NFM: Near Field Monitoring : .
S WSCEF . .
Sample # Clict ID CAS Y "Test Performed Matrix  Method RQ Result Unitt DF MDL Analyze Sample Receive
WO40000303  281-A-1 UPSTREAM F1A Groes Alpha FILTER  LA.GDB.415 U -3.800-07  uCi 1.00 1.50-0G  03/30/04 02/25/04 0B/16/04
- WO40000303  291-A-1 UPSTREAM X1A ET.C Gross Alpha Abs. Cntg Erar FILTER  LA-508-415 5.60c-07  uGi 1.00 0.0 03/30/04 02/25/04 O15/04-
W040000303  291-A-1 UPSTREAM #1A 12587.47-2 Gross Beta FILTER . LA-508:-415 U -2.90e-07 . uCi 1.00 1.6e06  03/30/04 025/04 03I15/04
W040000303 - 281-A-1 UPSTREAM #1A ET.C Gross Beta Absolute Cntg Enmor ~ FILTER  LA-508-415 7.60e:07  uCi 1.00 0.0 03/30/04 02/25/04 0II15/04
W040000304  201-A-1 UPSTREAM #2 Gross Alpha FILTER  LA-508:415 U -2.500:07  uCi 1.00 1.56¢:06  DI30/04 02/25/04 03/15/04
WO40000304  291-A-1 UPSTREAM #2 ET.C Gross Alpha Abs. Cntg Error FILTER  LA-508-415 6.206-07  uGi 1.00 0.0 03/30/04 022504 03/15/04
‘WO040000304  281-A-1 UPSTREAM #2 12687-47-2 Gross Beta FILTER  LA508-415 U -1.80e-07  uCi 1.00 1.6e-06  03/30/04 O2/25/04 01504
W040000304  291-A-1 UPSTREAM 42 ET.C Gross Beta Absolute Cntg Emor  FILTER  LA-508-415 7.800-07  uCi 1.00 0.0 03/30/04 0/25/04 015/04
W040000305  293-A-1 UPSTREAM ¥3 LT.C ' C5-137 Rel. CountError GEA-AgZ  FILTER  LA-508-481 %% % 1.00 0.0 03/31/04 02/25/04 03/15/04
WO40000305  291-A-1 UPSTREAM #3 10046.97-3.  Cs-137 by GEA-AgZ FILYER  LA-50S-481 U -0.874 - pCi 1.00 3.8 03/31/04 02/25/04 03/15/04
WO04D000305  297-A-1 UPSTREAM #3 ET.C- 1-129 Rel. Count Error GEA-AgZ ~ FILTER  LA-508-48) 13.4 % 1.00 0.0 ¢ 03IIN04 0IBIO4 0INSIOH
WO40000305  281-A-1 UPSTREAM 43 15046-54-1 1128 by GEA-AgZ FILTER - LA-508-4B1 5.16e+03  pCi 1.00 3.7e+02  0331/04 02/26/04 DN15/04
WO40000305  201-A-1 UPSTREAM #3 ET.C -Ru-106 Rel. CountError GEA-AgZ  FILTER = LA-50B-481 226 % 1.00 0.0  OH31/04 02/25/04 03/15/04
WO040000305  293:A.1 UPSTREAM #3 13967-48-1 Ru-106 by GEA-AgZ FILTER  LA-603-481 U 870 pGi 1.00 33 03/31/04 02/25/04 GA/15/04
'W040000305  201.A-1 UPSTREAM #3 ET.C 50-125 Rel.CountError GEA-AgZ  FILTER  LA-508-48) 1.00e+03 % 1.00 00  03V04 02/25/04 0X15/04
WO040000305  291-A-1 UPSTREAM £3 14234-35-6 $b-125 by GEA-AgZ FILTER  LA-50848i U -6.46e-03  pCi 1.00 9.7 033104 02/25/04 0I5/04”
W040000305 ~ 291-A-1 UPSTREAM #3 ET.C Sn+113 Rel. Countfirar GEA-AgZ  FILTER  LA-508-4B1 122 % 1.00 0.0  OM3V04 0ISI04 03/15/04
WO040000305  291-A-3 UPSTREAM 73 135966-06-8 Sn-113 by GEA-AgZ  FILTER  'LA-G0B481 U 207 poi 1.00 45 Q3104 02/25/04 031504
WQ40000327 COMP 291-A-1UPSTREAM 1A & 2 14596-10-2 Am-241 by AEA CEILTER  LA-508-471 ¢.450 pCi T 100 0.12 - 04/15/04, 03/0B/04 04/01/04
W040000327 COMP 291-A-1UPSTHEAM 1A 8 2 ET.C Am-241 by AEA Total Cntg Error  FRTER -~ LA-50B-471 32.0 % 1.00 0.0 04/15/04 03/08/04 04/01/04
W040000327 COMP 261-A-1UPSTREAM 1A & 2 ET.C " Ce-144 Hel. Count Error {GEA] FILTER  LA-508-481 526 % 1.00 0.0.  04/0104 03/0BI04 04/01/04
WO040000327 COMP 291-A-|UPSTREAM 1A & 2 14762.78.8 Ce-144 by GEA FILTER  "LA-508-481 U 0.846  pCi 1.00 7.8 04/01/04 '03/0BI04 04/01/04
WO040000327 COMP 291-A-1UPSTREAM 1A & 2 ET.C. CePr-144 Rel. Count Eror - FILTER  LA-508-481 626 % 1.00 0.0 04/01/04 03/05/04 04/01/04
WO040000327. COMP 191-A-1UPSTREAM A &2  CEPR-144 - CePr-144 by GEA FILTER  LA-B0O8-481 U 1.69 pCi 1.00 16 04/01/04 03/08/04 04/01/04
WO040000327 COMP 201-A-1UPSTREAM 1A & 2 ET.C Co-GO Rel. Count Eror [GEA} FILTER - LA-50B-4H] 212 % 1.00 0.0 04101/04 030804 0410104
WO040000327 COMP 291-A-1UPSTREAM 1A & 2 10198400 . Ca-GO by GEA FILTER  LA-508-481 U 0567  pCi 1.00 2.2 04/01/04 O3/OB/04 0401104
‘ COMP 291-A-IUPSTREAM 1A & 2 ET.C FILTER  LA-508-481 137 % 1.00 0.0

WOo40000327

Cs-134 Rel. Count Error (GEA)

" 04/01/04 03/0B/04 04/01/04

MDL=Minimum Detcction Limit
RQ=Result Qualifier

DF=Dijlution Factor

* . Indicates results that have NOT lieen validated;

Report W004tver, 5.2
Effluent and Environmental Monitoring (EEM)

U - Analyzed for but not detected above limiting criteria.
P

+ - Indicates more than six qualifier symbols

Page = 2
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ANALYTICAL RESULTS REPORT ~
Attention: Larry Diediker/Dan Johnson Group #: 20040513
Project: NFM: Near Field Monitoring ' o
. _ : WSCF .
Sample #  Client ID CAS # Test Performed Matrix Method RQ Result Unit DF MDL Analyze Sample Recelve
W040900327 COMP 291-A-1UPSTREAM 1A & 2 13967-70-9 C1-134 by GEA FILTER LA-GO8-481 U =0.934 pCi 1.00 A 04701/04 _931034'04 04/01/04
W040000327 COMP 201-A-1UPSTREAM 1A &2 ET.C Cs-137 fel. Count Ercor IGEA)  FILTER | LA-508.481 130 % 1.00 0.0 04/01/04 0D/OB/04 DA/O1104
WO040000327 COMP 281-A-TUPSTREAM 1A 8 2 10045-97-3 Cs-137 by GEA FILTER  LA-508-481 U 0.741  pCi 1.00 1.8 04/01/04 OHOB/O4 04/01/04
W040000327 COMP 291-A-1UPSTREAM 1A & 2 ET.C Eu-152 Rél. Count Error (GEA] FILTER  LA-508-481 1.00c+03 % 1.00° 0.0 04/01/04 03004 04/01/04
WO040000327  COMP 291-A-JUPSTREAM 1A & 2 14683-23-9 Eu-152 by GEA CFILTER LA-508-481 U 0117 pCi 1,00 38 O4/01/04 03j08/04 04701/04
W040000327 COMP 201-A-1UPSTREAM 1A & 2 ET.C Eu-154 Rel, Count Eror (GEA] FILTER  LA-508-481 758 % 1.00 0.0 04/01/04 O3/0BIO4 04/01/04
WO040000327 COMP 201-A-TUPSTREAM 1A & 2 15595-10-1 Eu-154 by GEA_ FILTER  LA.500-481 U 138 pCi 1.00 6.1 G4/01/04 03/08/04 03/01/04
WO040000327 COMP 291-A-1UPSTREAM 1A & 2 ET,C £u-165 fel, Caunt Eiror {GEA}  FILTER  LA-508-481 216 % 1.00 0.0 . 04/01/04 03/0B/OF 04/01/04
W040000327  COMP 291-A-1UPSTREAM 1A & 2 -14391-16-3 Eu-158 by GEA FILTER  LA.508-481 U -1.48  pGi 1.00 3.9 04/01/04 ©3/0B/04 * 04/01/04
WO040000327 COMP 291-A-1UPSTREAM 1A & 2 ET.C Mb-94 Rel, Count Erfor {GEA) FILTER  LA-508-481 a4l % 1.00 0.0 04/01/04 03/05/04 04101/04
W040000327 COMP 201-A-1UPSTREAM 1A & 2 14681-63-1 Nb-94 by GEA FILTER  LA.508-481 U 0.278  pCi 1.00 1.8 04/01/04 03/0B/04 UAJ01/04
W040000327 COMP 291-A-TUPSTREAM 1A & 2 ET.C fiu-103 Rel. Count Error (GEAl  FILTER  LA-508-481 131 % 1.0 0.0 04/01/04 D3/0B/04 0I/OTI04 -
WO040000327  COMP 291-A-JUPSTREAM 1A & 2 13968-53-1 Hu-103 by GEA FILTER  LA-60B-481 U 0.674  pCi 1.00 16 04/01/04 03/0B/04 O4/01/04
W040000327 COMP 201°A-1UPSTREAM 1A & 2 ET.C Au-106 Rel, Count Error {GEA]  FILTER  LA-5OG-481 728 % 1.00 0.0+ 040104 03{08/04 04/01/04
WO040000327 COMP 291-A-TUPSTREAM 1A & 2 13967-48-1 Ru-106 by GEA FILTER  LA-SOB-4B1 U 129 pGi 1.00 18 040104 03/08/04 04/01/04
Wo40000327 GOMP 201-A-1UPSTREAM 1A L 2 ET.C Sb.125 Ael; Count Error [GEA)  FILTER  LA-50B-481 108 % 1.00 0.0 04/01/04 O3/OB/O4 04/01j04
WO40000327  COMP 291-A-IUPSTREAM 1A & 2 14234.35-G 54125 by GEA FILTER  LA-508.481 U 208 pCi .00 3.7 04/01/04 03/08/04 04/01/04
W040000327 COMP 291-A-|UPSTREAM 1A & 2 ET,C 5n-113 Rel. Count Erar {GEA] . FILTER  -LA-B0S-481 187 % 1.00 0.0 04/01/04, 03/0B/04 0HO1/04
W040000327 COMP 291-A-1UPSTREAM 1A & 2 13966-05-8 $n-113 by GEA FILTER  4A-508-481 U 9559  pCi 1.00 A 04]01/04 " 03/0B/04 04/01/04
W046000327 COMP 291-A-IUPSTREAM 1A & 2 ET.C #n-5% Rel, Count Eror [GEA] FLTER  LA-508-481 914 % 1.00 0.0 04/01/04 D3/0B/O4 04/01/04
WO040000327  COMP 201-A-1UPSTREAM 1A & 2 | 13982.39-3 Zn-65 by GEA FILTER LA.608-481 U -0.280 - pCi 1.00° 4.4 04/01/04 (3/OB/04 , D4I01/04
W040000327 COMP-201-A-1UPSTAEAM 1A & 2 - 13981:16-3 Pu‘238 by AEA FILTER ~ LA-508-471 U 0.190  pGi 1.00 0.11 04/15/04 03/0B/04 04/01/04
W040000327 COMFP 291-A-1UPSTREAM 1A & 2 ET.C Pu-230 by AEA Total Crtg Evor  FILTER  LA/G08-471 760 % 1.00 0.0 04/15/04 03/08/04 04/01/04
W040000327 COMP 291-A-IUPSTREAM 1A & 2 ET.C Pu-239/240 AEA Tolal Cntg Enr FILTER  LA-5OB-A71 330 % 1.00 0.0 04/15/05 03I0BI04 0410104
W040000327 COMP 291-A-lUPSTREAM 1A & 2 PU-239/240 Pu-239/240 by AEA FILTER  LA-50B-471 0.660  pCi 1.00 0.070 ~ 04/15/04 03/08/04 04/01/04
WO040000327 COMP 231-A-TUPSTREAM 1A & 2 ET.C 5r-90 Ael. Count Ervor FILTER  LA-GDB-415 453 % 1.00 0.0 04722/04 03/0B/04 04{01/04
WO040000227  COMP 291-A-TUPSTREAM 1A'& 2 10098-97-2 . Sr:90 hy Beta Counting FLTER  LA-500-415 U 0300  pCi 1.00 0.53-  04/22/04 03/05/04 04/01/04
MDL=Minimum Detection Limit  U- Analyzed for but not detected above limiting ¢riteria, ’
RQ=Result Qualificr .
DF=Dilution Factor
' - Indicates results that have NOT been validated; + = ladicates more thaa six qualifier symbols
Report W004/ver, 5.2
Page 3
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ANALYTICAL RESULTS REPORT ™
Attention: Larry Diediker/Dan Johnson Group #: 20040513
Project: NFM:- Near Ficld Monitoring . .
: S - WSCF
Samplc #  Client 1D . CAS# Test Performed Matrix  Method Result Unit DF MDL Analyze Sample Receive
WO040000328 Ring= 1 12507-46-1 Graws Alpha WATER LA-508-415 9.H0 pCiL 1.00 3.6 O4j20j04 04/01/04
w040000328 Rinse 1 E.T.C Gross Alpha Method Erior WATER LA-508-415 40.0 o 1.00 0.0 04/20/04 04701704
A WQO40000328 . Rinse 1 12%87-47-2 Gross Beta : WATER LA-508-415 9.50 pGCi/L \OO 4.2 . 04/20/04 04/G1/04
WCMOODOS_ZB Rinse 1 ET.C G(o:s Beta Method Errar WATER LA-508:415 35.0 % 1.00 0.0 04/20/04 041011’0?4
WG40000329 Rinse 2 12567-46.1 - Gross Algha WATER  LA-50B-415 -0.360  pGill 1.00 3.6 04/20/04 04/01/04
WO040000329 Rinse 2 £T.C Gross Alpha Methad Error WATER  LA-50B-415 500 % 1.00 0.0 04/20/04° 0401704
W040000323 Rinse 2 125087:47-2 Grass Beta . WATER  LA-500-415 0.36¢  pCiL 1.00 4.2 04/20/04 04/01/04
W040000329 Rinse 2 ET.C Gross Beta Method Exror WATER  LA-508-415 650 % 1.00 0.0 04/20/04 04101704
WO40000330 Ringe 3° 12587-46-1 Grass Alpha WATER'  LA-50B:415 3.80e-03  pCill 1.00 as 04/20/04 0401/04
2 wo40000330 Rinse 3 ET.C Gross Alpha Mathod Error WATER  LA-50B-415 1006403 % 1.00 0.0 04/20/04 04701104
% W040000330 Rinss 3 12587-47-2 Gross Beta WATER LA-508-415 -0.960 pCi/L 1.00 4.4 .04420/04 04101704
R4 wo40000330 Rinse 3 ET.C Gross Beta Mathod Error WATER  LA-508-415 %5 % 1.00 0.0 - 0412004 04101/04
. -‘_-j' WO040000331 Rinsa 1 12567-46-1 Gross Alpha WATER  LA-508-415 140 peit 1.00 2.6 -04120/04 04/01/04
(O, WO4000033 finsa 1 ET.C Grass Alpha Methad Error WATER  LA-508-415 106 % 1.00 0.0 04720/04 04/G1/04
I W040000331 Rinse 1 12587-47-2 Gross Beta WATER  LA-508.415 220 pCilL 1.00 4.2 04/20/04 04/01/04
L, W040000331 Rinse 1 ET.C Gross Beta Method Errar WATER  LA-508-415 s % i.00 0.0 04120/04 0401704
E W0400003332 Rinse 2 12587-46-1 Grass Alpha ' WATER  LA-50B-415 2100 pCiL 1.00 a8 04/20/04 04/01/04
W040000332 Rinse 2 £T.C . Gross Alpha Method Erior WATER - LA-50B.-415 150 % 1.00 0.0 04/20/04 04/01/04
W040000332 Rinse 2 12557-47.2 Gross Beta W_ATEH LA-S08:415 +3.20 pCifl 1.00 4.4 04{20/04 04/01/04
WO40000332 Rinse 2 ET.C Gross Beta Methad Error WATER  LA508-415 100 % 1.00 0.0 04/20/04 04701104
WO040000333 R.insu J 12587-46.1 Gross Alpha WATER LA-508-415 -1.10 pCilL 1.00 3.8 04.’20[0_4 04[01104
WwW040000333 Ritisa 2 ET.C Gross Alpha Method Error WATER = LA-508-415 150 % 1.00 00 04/20/04 04/01/04
) w040000333 finse 3 12537—47—2 Gross Beta WATER LA-_508-415 -1.80 - pCHL 1.00 4.4 Q'UZUICM' . 04/01/04 -
W040000333 Rinse 3 ET.C Grass Beta’ Method Error WATER  LA-508-415 1257 % 1.00 0.0 04/20/04 04/0% 104
| WO04G000334 Ringe 1 12587:46:1 Gross Alpha - " WATER LA-508-415 3,9Ce-03 pCi/L 1.00 4.0 04120104 - 04/01/04 ’
© W040000334 Ringe 1 ET.C Gross Alpha Method Erior WATER  LA-508-415 1.00c+03 % 1.00 0.0 04/20/04 04/01/04
WO040000334 Rinse 1 127587-47-2 Gross Beta WATER  LA-500-415 -2.00 pCilL §.00 4.5 04/20/04 04/01/04

MDL=Minimum Detection Limit

RQ=Result Qualifier

D¥=Dilution Factor

* - Indicates results that have NOT been validated:

Report W004ver. 5.2

U - Analyzed for but not detected atove limiting criteria,
N L

Efftuent and Environmental Monitoring (EEM)

+ « Indicates more than six qualifiar symbols

Page 4
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ANALYTICAL RESULTS REPORT e
Attention: Larry Diediker/Dan Johnson Group #: 20040513
Project: NFM: Near Field Monitoring
S : _ WSCK o
Sample ¥  Client ID CAS ¥ Test Performed Matrix Methed RQ Result Unit DF MDL Analyze Sample Receive
WO40000334  Segmant 3 Rins_o 1 ET1.C Gross Botd Mathod Error WATEIR LA-S0E-415 125 % 1.00 0.0 04720404 0J/OW/04 04/01704
W040000335_ Segmont 3 flinse 2 12687-46-1 - Gross Alpha WATER LA-508-415 U -0.790 pCilL 1.00 40 04/20/04 Q3004 0401104
WO4000033% - Sagment 3 Rinse 2 ET.C Gross Alpha Method Error WATER LA;503-415 236 % 1.00 0.0 04/20/04 Q3/08/04 0401704
W040000335 Segment 3 Rinse 2 12587472 Gross Beta’ WATER  LA-508-415 5.70 pCGifL 1.00 4.5 04/20/04 OHOB/O4 04/01/04
WO40000335 Segment 3 Rinse 2 ET.C_ Gross Beta Method Enor WATER LA-508-415 ) 54..6 % 1.00 Q.0 04720704 03/08/04 04101704
WO40000336 Segment 3 niﬁse 3 12587-456-1 Gross Alpha WATER LA-508-415 U -0.380 pCi/L _-1.;00 38 D4/20/04 03{08/04 041011'64
W040000336 Segment 3 Rinse 3 L7.C Gross Alpha Methad Error WATER LA-508-415 495 % ' 1.00 0.0 04f20/04 03/08/04 (4/01/04
© WO040000336 Seyment 3 Rinse 3 12587-47-2 Gross Beta - WATER LA-508-415 U 0.960 pCiL 1.00 4.4 04/20/04 03/08/04 04/01/04
W040000336 Segmem 3 Rinre 3 TETC Gross Beta Methad Error WATER.. LA-508-415 272 % 1.00 0.0 04/20/04 030804 0410104
WO040000337 Segmient 4 Rinse | 12587-4G:1 Gross Alpha . WATER - LA-50B-415 T.40 . pCifl 1.00 4.3 04/20/04 0OX03/04 04/01/04
WO040000337 Segment 4 Rinso 1 "ET.C Gross Alpha Method Error WATER LA-508-415 50.0 T 1.0 0.0 04720104 03/08/04 04/01/04 )
WO040000337 Segment 4 Rinse 1 12587-47-2 Gross Beta’ WATER  LA-500-4{5 160 pCilt 1.00 4.7 04/20/04 03/08/04 04/01/04
Wwo40000337  Segment 4 Rinse 1 ET.C Gross Beta Methed Eror WATléR LA-508-415 30.0 % 1.00 6.0 04720104 03/08/04 04/01/04
WO040060338  Segment 4 Rinse 2 12587-46-1 Gross Alpha WATER LA-508-415 U -0,380 pCi.’L. 1.00 ';I.B 04/20/04 03;08/04 04/01/04
W040000338 Segment 4 Rinse 2 L,T.C Gross Alpha Method Error WATER LA-B08-415 495 e 1.00 0.0 ' 04/20/04 03/08/04 04701704
W046000338 Segment 4 Rinse 2 12587-47-2 Gross Beta WATER LA-S08-415 U -2.25 pCifL 1.00 4.4 04/720/04 03/00/04 04/01/04
WO040000338 Ssgment 4 Rinee 2 ET.C Gross Deta Method Error WATER  LA.508-415 101 % 1.00 0.0 04/20/04 03/08/04 04/01/04
W040000338 Segment & finse 3 12587-46-1 Gross Alpha WATER  LA-508-415 U .20 Gl 100 4 04/20/04 03/08/04 04/01/04
W040000339 Segment 4 Rinse 3 ET.C Gross Alpha Mathod Error WATER LA-506-415 150 ° % 1.00 0.0 0412'(.).’04 03{03{04 04{011’04
W040000339 Segment 4 Rinse 3 12587-47.2 Gioss Heta WATER LA-508-415 U -1.20 pCifL 1.00 4.5 04/20/04 03/08/04 04/01/04
W040000339 Segment 4 Rinse 3 ET,C 7 Gross Beta Method Ervor WATER LA-508-415 211 % i.00 . 0.0 Ga/20404 OfiIO_BIO'I 04/01704
WO40000394  COMPOSITE ALL Segments 14596-10-2 Am-241 by AEA WATER LA.508-471 U Q.07650 pCiil 1.00 0.84 64!26!04 03/08/04 03f15/04
WQ40000384 COMPOSITE ALL Segments ET.C Am-241 by AEA Total Cntg Error  WATER LA-508-471 620 % 1.00, ‘0.0 04/26/04 63.’03[04 DI04
WO40000384 ,ClOMPOSITE' ALL Segments £T.C Ge-144 Hel. Count Error {GEA} WATER LA-50B-481 466 ¥ 1,00 0.0 04716104 03/08/04 0311 5/04
WO040000394 COMPOSITE ALL Segments _14?62-73-8 Ce-144 by GEA WATER LA-BGB-481 U 6,45 pCifL 1.00 50 C4/16/04 03!08!04‘ 0IN5/04
Wwo40000334  COMPOSITE A_LL Segments ET.C . CePr144 Rel. Count Error WATER LA-508-481 466 % 1.00 0.0 04/1 6/04 631081'04 03115/04
WO040000394  COMPOSITE ALL Segmonts CE/PR-144 Cc.}’r-144 by GEA WATER LA-508-481 U 12.9 pGifL 1.00 i.O_e +02 _041’151’64 03/08/04° 03/15/04
MDL=Minimum Detection Limit U - Analyzed for but not detected sbove limiting criteria, ”
RQ=Result Qualifier :
DF=Dilution Factor
¥« Indicates results 1hat have NOT been validated: + - Indicates mote than six qualifier symbols
Report W0O4iver: 5.2 T
Page 5

Effluent and Environmental Monitoring (EEM)

410



HNF-20611, Rev; 0

W040000334

WSCK | ©
) . 1
ANALYTICAL RESULTS REPORT ™
Attention: Larcy Diediker/Dan Johnson Group # . 20040513
Project: NFM: Near Field Monitoring '
: : WSCF : _ .
Sample ¥4 Client ID CAS # Test Performed Matrix Mcthod RO Result Unit DF MDL Analyze Sample Receive
W040000394 COMPOSITE ALL Segments ET.C Co-60 Rel, Count Error (GEA) WATER  LA-508-481 109 % .00 0.0 G4/16/04 03/0D/04 03/15/04
WO0400003894 COMPOSITE ALL Segments  10198-40.0 Co-60 by GEA WATER LA-508-481 U -2.06 pCifL 1.00 6.5 04/16/04 03/0B/C4 03/15/04
WO40000394 COMPOSITE ALL Segments ET.C Cs+134 Rei. Count Errar {GEA) WATER  LA-508-481 9B.5 % 1.00 0.0 04/16/04 03/08B/04 03/15/04
WOADU003%4  COMPOSITE ALL Segments 13967-70-9 Cs-134 by GEA WATER  LA-GOB-4B1 U 2.96 pCilL 1.00 7.4 04/16/04 03/08/04 0I15/04
WO40000394 COMPOSITE ALL Segments ET.C Cs-137 Rek. Count Error [GEA) WATER  LA-508-481 1.00e+03 % 1.00 0.0 04716/04 0B/0B/O4 OHI5/04
WO40000394  GOMPOSITE ALL Segmants 10045-97-3 €s5-137 by GEA" WATER  LA-508-4B1 U 0.223  pGint 1.00 70 04116/04 03/0BI04 01504
WO40000394 GOMPOSITE ALL Segments ET.C Eu-152 Rol. Count Errer [GEA] WATER . LA-508-481 166 % 1.00 0.0 04/16/04 OJOB/O4 0315/04
WO040000394 COMPOSITE ALL Segmonis 14683-23-9 Eu-152 by GEA WATER  LA-500-481 U -8.07 pCIL 1.00 21 CAI16/04 '03/08/04 03/15/04
WO040000334 COMPOSITE ALL Segments ET.C Eu-164 Rel. Count Error [GEA} WATER  LA-50B-481 . 173 % 1.00 0.0 04/16/04 D3/DB/04 03/16/04
WO040000394 . COMPOSITE ALL Segments 16586-10-1 Eu-154 by GEA WATER LA-50B-481 U -6.25 pCiL 1,00 i8 04/16/04 03/08/O4 031508
WOD40000354 COMPOSITE ALL Segments ET.C Eu-1565 Rei. Count Ervor {GEA) WATER . LA-50B-481 ° 442 % 1.00 - 0.0 04/16/04 03/00/04 03/15/04
WO40000394 COMPOSITE ALL Segmeonts  14391-16-3 Eu-155 by GEA WATER  LA-508-4B1 U -3.12 pCiL 1.00 23 04/15/04 03{0B/04 O/15/04
WO04D000394  COMPOSITE ALL Segments ET.C Nb-94 Rel: Court Error [GEA WATER  LA-50B-481 216 % 1.00 0.0 - 04/16/04 03I/GB/O4 0I/15/04
W040000394 COMPOSITE ALL Segments 14681-63-1 Nu-94 by GEA WATER  LA-G0g-481 U 187 poil 1.00 70  04/16/04 03/0B/04 0I/15/04
WO040000394  COMPOSITE ALL Segments £T.C Ru-103 Rel. Count Error {GEA) WATER  LA-508-481 177 % 1.00 ‘0,0 . O4/16/04 00804 QWS04
W040000304 COMPOSITE ALL Segments 13968-53-1 Ru-103 by GEA- WATER  LA-508-4B1 U 2.15 pCiL 1.00 6.8 04/16/04 03/08/04 03{15/04
W040000384  COMPOSITE ALL Segmaonts ET.C Au-$06 Rel. Count Error [GEA]  WATER  LA-50B-4B1 207 % 1.00 0.0 04/16/04 03/08/04 03/16i04
‘WO40000394  COMPOSITE ALL Segmonts 13967-48.1 Ru-106 by GEA WATER  LA-508:481 U -84  pCHl. 1.00 62 04/15/04 03/OB/O4 03/15/04
W040000394 COMPOSITE ALL Scgments ET.C 50-126 Rel. Count Error {GEA] WATER  LA-508-481 Bas % 1.00 0.0 04/16/04 O3/OHO4 GHI5I04
WO40000394 COMPOSITE ALL Segments, 14234.35-6 $1-125 by GEA © 'WATER  LA-G508-481 U . -1.30 pCIL 1.00 T 04/16/04 03/08I04 0I15/04
WO40000304 COMPOSITE ALL Segments ET.C $n-113 Rel. Count Error [GEA] WATER  LA-508-4B) 169 % 1.00 0.0 0471604 03J0BI04 03F15/04
"WO040000394 COMPOSITE ALL Segments 13866-06-8 $n-113 by GEA WATER  LA-508-481 U -3.09 pCHL 1.00 8.7 04/16/04 03/08/04 03{15/04
W040000384  COMPOSITE ALL Scgments ET.C Zn-65 Rel. Count Error (GEA) WATER  LA-505-4B1 145 % 1.00 0.0 04/16/04 DI/OB/T4 0IF15/04
WO040000394 COMPOSITE ALL Sogmonts 13242-39-3 Zn-65 by GEA WATER  LA-508-481 U B.40 . pCiL 1,00 14 D4/16/04 03j08/04 0I15/04
W040000394 COMPOSITE ALL Segments 13985-16:3 Pu-238 by AEA WATER  LA-S0B:471 U 000 pGiL 1.00 1.4 04/26/04 03/08/04 03/15/04
WO40000384  COMPOSITE ALL Scgmants ET.C Pu-238 by AEA Total Cig Emor ~ WATER  LA-GOB-471 780 5% 100 0.0 04126/04 03/08/04 015/04
COMPOSITE ALL Segments ET.C Pu-239/240 AEA Total Crtg Er~ WATER  LA-508-471 410 % 1.00 0.0 04/26/04 D3/0B/04 O16/04

MDL= Mi'nimum Detection Limit

RQ=Result Qualifjer

DF=Ditulion Factlor

* - Indicates resulte that have NOT bean validated;

Report W004/ver. 5.2

Effluent and Environmental Monitoring (EEM)

+ - Indicates more than six qualitier symbuols

U - Analyzed far but not detectad above limiting criteria.
L

Page

6
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WSCF

ANALYTICAL RESULTS REPORT o
: = 4
Attention: ~ Larry Diediker/Dan Johnson Group #: 20040513
Project: NFM: Near Field Monitoring '
' o : ) : WSCF 7
Sample #  Client 1D . CAS# Test Performed Matrix Method RQ Result Unit DF MDL Analyze Samiple Receive
WO040000384 COMPOSITE ALL Seginents PU-239/240 Pu-239/240 by AEA WATCR  LA-508-471 2.00 pCilL 1.00 0.97 04/26/04 ©3/0BIG 03/15/04
W040Q00394° COMPOSITE ALL Sagmants ©LT.C 5790 Rel. Caunt Error WATER  LA-508:415 126 % 1.00 0.0 .04129/04 03/08/04 03/15/04
W040000384 COMPOSITE ALL Segments 10098-97-2 580 by Beta Counting WATER  LA-50B-415 2.20 pifk “1.00 2.4 04/20/04 03/08/04 Q3/15/04
[}
i
<
MDL=Minimum Detection Limit U - Anatyzed for but not detected abeve miting criteria,
RQ=Result Qualifier ' ,
DF =Dilution Factor )
* - Indicates rasults that have NOT been validated: + « Indicates more than six qualilier symbols
Report W004/ver, 5.2 .
Page 7

Efftuent and Environmental Monitoring (EEM)
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WSCF
ANALY-TICAL COMMENT REPORT

“Attention:

_ Larry Diediker/Dan jolinson : _ ~ Group # 20040513
Project Number  NFM ' ' '
Sample §  Client 1D Lab Area Test : | Conumnent
VALGROUP . 7 wO040000394/Am: The duplicate is flagged but the sample .
' astivity is below detection.
. -W040000384/Pu: The duplicale {afied but all other QC checks
came out fine 5o this bakch has been accapted.
Lab Areas: VALGROUP - Group Validation = VALTEST - Test Validation - TESTDATA - Test Data Entry
: LOGSAMP - Login for Sample- LOGTEST - Login for Tests
This report m.w. not be ;eprnduncd, except in its entirety without the written approval of the WSCF Labdratory. o
Heport Date: 30-apr-2004 Paga 1

w04cf3  Reportf: 20040513

4-13
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WSCFE

.WOQOOOOGDS_ 291-A-1 UPSTREAM #3

GEA ANALYSIS ON AgZEQ Pait A 129X

TENTATIVELY IDENTIFIED PEAK REPORT
Attention: I-,arry Diediker/Dan Johnson - Group #: 20040513
Project Number NFM :Near Field Monitoring :
Sample #  Client 1D : Test Name Peak Name CASH RT RQ Result Units
© W040000305 251-.&-1 UPSTREAM #3 V . GEA ANALYSIS ON AgZEQ Part A 129X Count Error 11.628 %

5.70e+03 pCi

RQ=Result Qualifier

This report may not be reproduced, axcept in its entirety without the wiitten approval of the WSCF Laboratory,

Effluent and Environmental Monitoring (EEM)
WO4E v 4.1 Report#; 20040513 Report Date: 30-apr-2004

Page 1

4-14
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| ‘WSCF
METHOD REFERENCES REPORT

2-10

The results provided in this report were generated using the following WSCF Laboratory procedures, For your convenience, this tble provides 4 listing of
the regulatory or industry methods thae are referenced by each of these WSCF procedures. Please note that the most recent version of the regulatory or
industry method is listed here even though the WSCF procedure may reference an older version of the method. Also, 4 reference to a regulatory or industry
method here does uat necessarily indicate a verbatin implementacion of that methaod. :

LA-508-415 | Operation of Protean Alpha/Beta Counters -

None’ No reference to any indusiry method.

LA-508-471 LA-508-471: ALPHA ENERGY ANALYZER DATA ACQUISITION AND SYSTEM CHECKOUT USING ALP

None No reference 1o any industey meshod, o
.LA-508-481 LA-508-481; GAMMA ENERGY ANALYSIS USING PROCOUNT SOFTWARE
None No refercuce to any industry meihod, '

Note: A complete list of WSCF analytical procedures and referenced regulatory or industry methods is available ondine at
http: /fapweb02/asponlinedocs/wsef/sample % 20mgnut/ProcedureMethodCrossReference. pdf. This document includes on-line
links to full-text versions of the procedures and methods, where available,

Repoit Date: 30-apr-2004 ‘ '

Raports: 20040513

Report WO4M/2

Page

1
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wl13qlog vl 30-apr-2004 14:49:44

WL# S#

21819
21819

21834
21858
21984

21984 -

21984
21989

22003
22003
22003
22003
22003
22003
22003
22003
22003
22003
22003
22003

22003

22003

21983
21983
21983

- 22015
22015
22015

22055
22055
22055
22055

22056
. 22056

22056

22056

22045
- 22045
- 22045
22045
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HNF-20611, Rev. 0

W13g Worklist/Batch/QC Report for Group* 20040513

Batch

22194
22194

22210
22233
22357
22357
22357
22363
22376

22376
22376

22376

22370
22376
22376
22376
22376
22376
22376
22376
22376
22375

22356
22356
22356

22388
22388
22388

22429
22429
22429

22429

22430
22430
22430
22430

22418
22418
22418
22418

qQc#

25289
25327
25470
25470
25470
25481

25493

25493.

25493
25493
25493
25493
25493
25493
25493
25493
25493
25493
25493
25493

25511
25511
25511

25534
25534
25534

25557
25557
25557
25557

25558
25558
25558
25558

25585
25585

25585 -

25585

Tray Type Sample#

SAMPLE
SAMPLE

SAMPLE
SAMPLE

BLANK
LCS
SAMPLE

SAMPLE

BLANK
LCS
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE

BLANK
tes
SAMPLE

BLANK
LCS
SAMPLE

BLANK
LCS
DUpP
SAMPLE

BLANK

-1CS

DUP
SAMPLE

BLANK .

LCS
Dup
SAMPLE

W040000303
W040000304

4040000305

W040000327

W040000327
W040000394

W040000328
W040000329
W040000330
W040000331

W040000332

W040000333
W040000334
W040000335
W040000336
W040000337

H040000338

W040000339
W040000327

W040000327

W040000394

W040000394

W040000394
W040000394

W040000394

W040000394

Test

Alpha/Beta- Air Samples (AB30)
Aipha/Beta- Air Samples (AB30)

GEA ANALYSIS ON AgZEO Part A

‘Americium

by AEA

Americium by AEA

Americium

by AEA

 Gamma Energy Analysis-general

Gamma Energy Analysis-general

Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross
Gross Alpha/Gross

Plutonium

Plutonium

Plutonium

Strontium
Strontium
Strontium

Plutonium
Plutonium
Plutonium

Plutonium.

Americium

Americium

Americium

Americium

Strontium
Strontium
Strontium
Strontium

4-16

Isctopics
Isotopics
Isotopics

90
80
S0

Isotopics
Isotopics
Isotopics
Isotopics

by AEA
by AEA
by AEA
by AEA

Beta
Beta
Beta
Beta
Beta
Beta
Beta
Beta
Beta
Beta
Beta
Beta
Beta
Beta

(AB32)

(A832)
(AB32)
(AB32)
(AB32)
(AB32
(AB32
(AB32
(AB32
(AB32}
(AB32)
(AB32)
(AB32)

[NL S LNl

by AEA
by AEA
by ALA

by AEA

by AEA
by AEA

(A8323)
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: 20040513 - SAF Number: NA
Matrix: FILTER ‘ Sample Date:
Test: Americium by AEA Receive Date:

QC _ . . Analysis Lower - Upper
Type Analyte . CAS# Results Units  Date Limit Limit
BATCH QC ‘

BLANK Am-241 by AEA 14596-10-2 €.1e-02 pCi 04/15/04 0.000. 1000.000
Les Am-241 by AEA h 14595-10-2 93.840 . % Recav 04/15/04 75000 125.000

fAeport wi3g/rev.5.1 p 1
30-2pr-2004  14:49:48

417
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: 20040513 - SAF Number: NA

Matrix: WATER _ - Sample Date:
Test: Gross Alpha/Gross Beta (AB32) Receive Date:

Qc _ ' , Analysis Lower Upper
Type Analyte . CAS# ~Results Units  Date Limit Limit
BATCH QC
BLANK Gross Algha 12587-46-1 20 - LI 04/20/04 -10.000 “10.000
BLANK Gross Beta 1257-47-2 2.2 pCHL  04/20/04 -10.000 10,800
LLs Grass Alpha 12987-46-1 105,155 Shrec 04/20/04 75.000 125.000
LCs " Gross Beta '12587-47-2 103.694 threc 042004 75.000 .125.000

./7

Report widgftevw 5.1 p 2
30-apr- 2004 14:4%:48

4-18
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: 20040513
Matrix: FILTER :
Test: Plutonium Isotopics by AEA

SAF Number: NA
Sample Date:
Receive Date:

4-19

. Qc - _ Analysis Lower " Upper
Type Analyte CAS# Results Units  Date Limit Limit
BATCH QC
BLANK Pu-238/240 by AEA PU-239/240 1.80-02 & Ci . 04/15/04 0.000 1000.000
s Pu-239/240 by AEA PU-238/240 101.626 %Brae  04/15/04 75000 125.000

Report wldgfrev.5.1 p 3
30-apr-2004 14:49:48
%
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: 20040513
Matrix: FILTER
Test: Strontium 90

SAF Number: NA
Sample Date:
Receive Date:

4-20

QC Analysis - Lower _ Upper’
Type Analyte CAS # Results Units  Date Limit Limit
BATCH QC
BLANK 5¢-80 by Beta Counting 10098-87-2 c.B pGi 04/22/04 o.cco 3cc.000
1Cs S$r-80 by Beta Counting -10098-97-2 142,381 Yrec 04722:04 ge.Cco 120,000

" Report wilglrev5.1 p 4
30-2p:-2004 14:49:48
— il
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WSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: 20040513 SAF Number: NA

Matrix: WATER Sample Date:  03/08/04

Test: Plutonium Isotoplcs by AEA _ : "~ Receive Date:  03/15/04
QC ’ . - Analysis Lower Upper

Type Analyte CAS# Resuits Units  Pate Limit Limit

Lab [D:  'W0400003%94

BATCH QC ASSOCIATED WITH SAMPLE o . | ;

pupP . Pu-239724C by AEA PU-239/240 63,456 ’ APD 04/26/04 Lo 0.0C0 - 20.000
'BATCH QC | |

BLANK Pu-239/240 by AEA PU-2397240 1.1e+00 pCifL 04726104 -100Q.000 100.000
" LCs Pu-239/240 by AEA PU<-239.f240 97.561 % Racov O-i.i26104 75.000 1 25.000.

Report wilg/rev.5.1 p 1)
30-apr-2004 14:49:48

4-21
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\_?‘VSCF ANALYTICAL LABORATORY QC REPORT

SDG Number: 20040513 / | " SAF Number: NA

Matrix: WATER : .‘ Sample Date: 03/08/04
Test: Americium by AEA . _ Receive Date:  03/15/04

- QC o . Analysis Lower Upper
Type Analyte - CAS # Results Units  Date Limit Limit

Lab ID:  W040000394
BATCH QC ASSOCIATED WITH SAMPLE

jathi Am-241 by AEA 14598-10-2 142,205 . RPD 04/26/04 0.Go0 20.000
BATCH QC , : ‘
BLAMNK Am-241 by AEA ' 14595-10-2 5.8e-01 pCilt 04/28/04 -100.000 100.000

LCs Am-241 by AEA . 14598-10-2 27.034 % Racov 04/26/04 7 75.000 125.0C0 .

Report wi3girev.5,1 p 6
30-aps-2004 14;43:48

4-22
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WSCF ANALYTICAL LABORATORY QC REPORT

‘SDG Number: 20040513
Matrix: WATER '
Test: Strontium 90

SAF Number: NA

Sample Date:

03/08/04

' Receive. Date: 03/15/04

4-23

QC ' o Analysis Lower Upper
Type Analyte CAS # Results Units  Date Limit - Limit
Lab{D:  W040000394 :

BATCH QC ASSOCIATED WITH SAMPLE
DuP 580 by Beta Counting 10088-97-2 9.524 RFD 04/29/04 0.000 20.00G .
BATCH QC
BLANX - 5¢-90 by Beta Counting 10098-97-2 0.8 PCHL  04/29/04 - -100.000 160,000 .
Lcs '5¢-90 by Beta Counting T 10098:97-2  113.610 % Recov 04/29/04 £0.000 120.000
Report wilgfrav. 5.1 p 7 .
30-apr-2004  14:49:43
2-18



HNF-20611, Rev. 0

W1141-SLF-04-167
ATTACHMENT 3
SAMPLE RECEIPT INFORMATION

~ Consisting of 3 pages
Not-including cover page

4-24



HNF-20611, Rev. 0
Waste Sampling and Characterization Facility
P.0, BOX 1970 5$3-30, Richland, WA 99352
-PHONE: (509) 373-7004/FAX: (509) 373-7134

ACKNOWLEDGMENT OF SAMPLES RECEIVED

Effluent and Environmental Monitoring (EEM)

Post Office Box 1970 76-38 Customer Code: EEM-ECP
Richland, WA 99352 - PO#: 119398
Attn: Larry Diediker/Dan-Johnson Group#: 20040513
‘ ' Project#: NFH
Proj Mgr: C.J.PERKINS
Phone: 372-8042

The following samples were received from you on 037/15/04. They have been
scheduled for the tests listed beside each sample.  If this information

is. incorrect, please contact your service representative.
using Waste Sampling and Characterization Facility..

Thank you for -

4-25

Sample# Sample Id Matrix Sample
- _ ~Tests Scheduled : Date
#040000303 291-A-1 UPSTREAM #1A Air Filter Matrix 02/25/04

' : @AIR-30 '
#040000304 291-A-1 UPSTREAM #2 Air Filter Matrix 02/25/04
' - BAIR-30
040000305 291-A-1 UPSTREAM £3 Air Filter Matrix 62/25/04
GAGZ-GEA .
W040000327 COMP 291-A-IUPSTREAM 1A & 2 Air Filter Matrix 03/708/04
. _BAEA-30  BAEA-31  GGEA-GEA BSR90-3) ‘
17040000328 Segment 1 Rinse 1 Hater ' 03/08/04
. BAB-32
W040000329 Segment 1 Rinse 2 Water 03/08/04
GAB-32
040000330 Segment 1 Rinse 3 Water 03708/04
_ BAB-32
040000331 Segment 2 Rinse 1 Water 03/08/04
g @AB-32
W040000332 Segment 2 Rinse 2 Water 03708704
@PAB-32
040000333 Segment 2 Rinse 3 Water 03/08/04
@AB-32
040000334 Segment 3 Rinse 1 later 03/08/04
@AB-32 _
/040000335 Segment 3 Rinse 2 Water 03/08/04
: @AB-32 .
#040000336 Segment 3 Rinse 3 Water 03/08/04
' . ®BAB-32
W040000337 Segment 4 Rinse 1 Water 63/08/04
‘ ‘ @AB-32
1040000338 Segment 4 Rinse 2 Water 03/08/04
GAB-32
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Effluent and Environmerital Menitoring (EEM)

Post Office Box 1970 T6-36 Customer Code: EEM-ECP
Richland, WA 99352 ~ PO%: 119398

Attn: Larry Diediker/Dan Johnson Group#: 20040513

Project#: NFM
Prej Mgr: C.J.PERKINS
Phone: 372-8042

Sample# Sample 1d - ' Matrix _ Sample

Tests Scheduled ' Date
1040000339 Segment 4 Rinse 3 © Yater : 03/08/04
¢AB-32 : o
040000394 COMPOSITE ALL Segments L Mater 03/08/04

(BAEA-30  GAEA-31  GGEA-GEA @SR90-31°

Test Acronym Description

Test Acronym

Description

@AB-32
@AEA-30
GAEA-31
QAGZ-GEA
BAIR-30
@GEA-GEA
@SR90-31

Gross Alpha/6ross Beta (AB32)
Plutonium Isotopics by AEA
Americium by AEA :

GEA ANALYSIS ON AgZEQ Part A
Alpha/Beta- Air Samples (AB30)
Gamma Energy Analysis-general

“Strontium 9Q

4-26
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RESOLUTION/RETEST,
PUREX UPSTREAM AIR SAMPLING

CPr-03-152 rww
PAGE 13 OF 13

Company: FH

ATTACHMENT 4

PUREX UPSTREAM AIR SAMPLE CHAIN-OF-CUSTODY.

. Analysis Request: Gross Alpha/Beta and GEA on each individually (primary, secondary, and probe

Company Contact: Dan Johnson, 373-4209

rinses), then combine all for Sr-90, Pu isotopic, Am-241, Analyze silver zeolite cartridge for [-128.

FINAL SAMPLE DISPOSAL METHCD:

ZECHOS |
i On of On Oif
p? amg) e Samplls Painl Flow Rale | Flow Rate
umacr - Dale Time Date Time scim) | - fectm) Commenls
A 291-A-1 Upstream  |2.)z 5} o IEs 2 2) o 1209 .o 2. o | Pimayfler  LGLOCOO 20T,
18 291-A-1 Upstream_ | * \4- : I i R Primary filter
1C 291-A-1 Upstream | * Ix : Primary filler
D 291-A-1 Upstream | \ & E ——— Primary filler
1€ 291-A-1 Upstream [+ \"\- —— i Pritnasy {ilter
¥ 291-A-1 Upslream | la  — Primacy filler .
2 291-A-1 Upstream_|2125) o | 1o,y 3 \ 3oy 1209 .0 2. | Secondary fitter LG e 2o~
; il ‘ - - . ‘ —_— i
3 291-A-1 Upstream .‘,_\15\ ol 1615 —’5\ ?\ od | 1205 .0 4.0 Silver Zeolile Calidge (e ECaC G Lo
Prob ! \ Decon probe and flter holder fof re-use. Include this aspart of
rooe 291-A-1 Upstrcam ?..\ 25 \o‘i ' oo+ 1\ %) o 2o S 3.0 2.0 the probe sample.
Sample Collected 5@9——-— ;| oeddY\Y
Surature HID#
Relinquished By@( Q"‘* | oodwiby Dale: 2 \ rs ln il Time: O3S
S:gqalu:e . HIC# ]
. Received By: ! HC@GD(K.‘:‘CZ/ Date; 5!{5)‘5% Time: OKB5>
Signaluie ! HiO# :
Relinquished By: ' / Dale: Tirme:
Signalure HIDA
Received By: / Date: Time;
Signalure HID# '
Relinquished By: / Date: Time:
: Signalure HIDH
LABORATORY
By Dale; Time:

Signalu

e

427




